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m m m 

[0002] K-^^°^>'m^±. BifLi!ji^(Djig{c*5v ^TSMj^tswifitp. ^^i-^^'^mmm. m 

^'l4^,#-efe'5(HARRISON'S PRINCIPLES OF INTERNAL MEDICINEB2^ ^23 
ftg, Isselbacher et al.^. McGraw-Hill Inc., NY (1994) pp.2275-7)o ^i^V^-^ 

[0003] ^<~^>y:ym^m\^is^^X. m&Xii^t>ntih'—y<V^m±=^=^-o>^m^ 

mi^^^m■r^mmmi:>n?^ibi^x\,^i>mn:^cm;^!^nxm--6)o ud-u. ^ 

feOirC'?). w(^;fe-?fe-C««<7)^^®. ^%Sga(Rosenstain (1995) Exp. Neurol. 33: 
106; Turner et al. (1993) Neurosurg. 33: 1031-7)T?PB^M;iSfc^t*{c:. ^^^^(7) 
:feS!^6^^^^^t>tig^(Lopez-Lozano et al. (1997) Transp. Proc. 29: 977 
-80; Widner and Brudin (1988) Brain Res. Rev. 13: 287-324). mi^m^ib^^W^M^ 
t)^>JiK^-tli^^C^{C^fe#bTV^6fc^6<D^t#^<7>^S$(Rosenstei^ (1995) Exp. Neuro 

1. 33: io6)^(Dm>^ti:mxmmi)^t^m^tixi^^„ 
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[0004] mmm-^Wi^^S:(Dmm^m^-i-^timc^ mx.\i. zf-^^^co^n. m^. r 

[0005] ^^x\ ^ms^}^m^(Dmmzi^K.x. mi^^mmiEsms^) . 'wmmwrnrnt^if 
[0006] nmmm<Dmm(Dmmi^is\,^xnmmm(Dnmmi!>^!i^^mtfj:^. mm<Dms^tm 

n>i6mJNflJia(i|#^:SciS^ii). Y—'^<%:ym(Dt>'r^—jVT^^^m'^-t^iio\z. 
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[0007] m^it^mskMm^^^}^-y<v^m±~^-^^^^m^m^mm'^m-r^:^mt 

[0008] i|#fF:SCifel:*Hi^fFll5690927-§- 
#fl=:S:ilfc2 : #^5pio-508487-i-^# 
i^W:5:iS^3 : ^^^10-508488#-£j# 
: 4t^^lO-509034-8-<2^# 
ii#fF:ScS^5 : i|#^^ll-509170^^# 
#fF:S:i^6:#^5pii-5oi818-^^^ 
1#ff :5:iK7 : 2Rf^2P8-509215#^^ 
^ff-:Scm : #*2iZii-506930-^43t^ 
i|#fiFS:fi)t9 : i|*^2002-522070-^d^^ 
nff'X^lO : 1#*2p9-5050554-^^^ 
«t#flF:fi:il^l 1 : i-509729-i-^^ 
i|tf»^:S:iSfcl2 : i|#^2002-504503-§-<2f# 
#fF:fi:gfel3 : !|#^2002-513545#ii^# 

:S:iStl4 : 7|eS#f^^6277820-i- 
f^nXmd : S^<i^li||00/06700^ 
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^#fF:3:i^l: Spencer et al. (1992) N. Engl. J. Med. 327: 1541-8 
$¥<f^WfXM2:Freed et al. (1992) N. Engl. J. Med. 327: 1549-55 
#^i^fF:fi:g^3:Widner et al. (1992) N. Engl. J. Med. 327: 1556-63 
0^#fF:S:i^4:Kordower et al. (1995) N. Engl. J. Med. 332: 1118-24 
0^WF:ScM5 -.Defer et al. (1996) Brain 119: 41-50 
^#fF:5:ife6:Lopez-Lozano et al. (1997) Transp. Proc. 29: 977-80 
^#lf:S:i^7:Selawry and Cameron (1993) Cell Transplant 2: 123-9 
#^#fF:S:fife8:Kim et al (2002) Nature 418: 50-56 
^1#ff:fi:tfe9:LindvaU et al. (1989) Arch. Neurol. 46: 615-31 

[0009] ^^MX'(D^<—^^^yi^m^mmmi:i^n^±^^£mm(D—^\-i^ ^ms^!^<D^ 

[0010] ^^x\ h'-^<v^m±~:o.'-ui^mmmm(i^m6^ti:i^B^^mm-r^iti^ic^ ei 
2.5-^^^^mmmmm^'wm:^mz^^\::2-D(Dmmcm^i^x.h'~^<z.:^m± 
=^-^^^^f*'^>lSil!Io^J^{c#s6«)^c|§^-r^Jte^^^i^^h^^v'3v^(N 

-RDA;representational difference ana]ysis&;RDA(Listsyn NA (1995) Trends Genet. 
U:303-7)(D^^(^DNAmf^(Dm(Di^-it:f7mRX^'^■:fh7^i^3l^m^ (WO2002/ 
m007y<>^Uyh))i^Xy)mM\^tlo t(D^^^^ Lrp4/Corin(^)*g|{^ 
fiK55UfCo Lrp4{i. IlMl^miiMeS^^— KU-rv^fc(^l)„ 
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[0011] Lrp4 mRNAfi. f^T'«0^|l|^''L^^(^#^^{^^3^L. ^O^^^^fi. K— 
[0012] ^^X\ Lrp4 mRNA^il^^6<J(c:^ai-C#-5K— n^lt 

^?iJO«Biia^#S:^&. w(OJ:5{^LT#bnfcJNBJja. ^«Bjai£rffiVN;fcKw>-^^-^ 
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[0013] ^hlZ. feiLrp4^^^f^$^b. Lrp4^leK(D^^^COV^T^-<fc„ ^-f. Mi^f^T- 

0^m{'OV^T^iS^bfc<!:r5(lll8). Lrp4 mfiNAtmm^mm.vx\,^h^ti)^m8^ 

6 RSr^fcbLyh^mT?fc5£0;6\ *fcf*TH|g3^JNHJiatjLrp4^ SKSr^^LT 
p4 ^lRNAc0^^y55^^j|^^;^^fc^J5aX♦fc'5. in vit^o^C4oV^XES^JI&^K— 

t)in vitrodioV^-CESlffl^^K— n>ttj^^J!ia(c5^^bf|^^-&, RT 
mmi^m ^Xh. Lrp4/5S^;SL-CV ^^:Ltiimhi!}^tfj:^-k. m 17A,B) o 

[0014] m^. i^itmm(sDiAm^-^ti^s^R-a-^^:;^&hi^^mmmmmx^. mLrpm 
i^^m\r^x±/i^y-^-{zx^Lrp4m\^mm(D^m^n^fco ^m^ti^tcmmic-^ 

— Xfe5MAP2^|g^i-^^JI!&t>-a*n'5wt;dSPJb*^tJSJofc(gI10)„ *fc. ^^^f? 

i±mmmm{^is^^xmi^Mmmtit^xm^^Mcmm.^nx\^^tc. ^^x^ is 
p4m&m^^mtvxui^t:m^^xmm(Dm^^n'ofcm^. Lrp4 mRNA^jg^^ 
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n'yti^hm^itxi>^Esmmt:^iR'm^-r^zt7!)^-^mtf£^. ^bfc. 5-stage 
jfetc j;i9in vitro{z:*5v ^xEsmm^^^imm^'^fcv-y<v^m^=^^-x:i>mmm 

7c)„ :iorij:«5. 5-stagemi:iX<:>xmm^titcLnAmi^mmt^ v—yn>m±=^ 

[0015] J;oT. Lrp4M e«^#^6«J{cMfcBi-'5feT:#:. ST^. ^^^^flJfflUfc 

^(Di:^ts:^^^m\^^xm^^tircv—y<5.:^m^=^^~u:yttimfmm. m 

^i#*L.^(Dftfe(D:9-^b^Pg(DK— ^-^^^-M^^rr— I=r^/3^^lJO^fl^;^^#5-t^X• 
[0016] ^LnA'^y^^—r/\^w:i^^m\^^x^mvtzLrpmm.mm^ 



8 



[0017] rtt^Tic. v-y<^:^m^=^=>.~r2i^mMmm^mmx^mm:Lm^-r^mM^ 

^^nSo ^^f^. ^Lrp4^^^i:SrfflV^T. ^mmmmm^tzmn vitro-C^^kfl^U 
i^M±~^—^i^mimUf^\z.ii\^xhUiA<D^^tmm^kvtz.:iti:)^h. Lrp4li. 
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[0018] ^^iz^ *^0J{c^3v^T. ^mi^fcy~y<^^^m±=^=u~-r2-^mmm^^^(D^-^^ 

13 (WO2004/038018>''?>:7l-5/h) ^cD5>i^^?Jt^OK— nVM^ 
^JeV^^^-a-^SfeofctbTt. *^PJ<D-^-;*-{Ci»3:5>gt^H5^MiX*lflil&f4in vitro 

tt:-^m\z-r^h<Dx^^ (06) o 

(DSF??5-^. ^m^i^m\z\^t^:^i^v-=-i^^^ti\^xfi:<. ^mmmi^^ vitro^fc 

«in vivo-eiim^*-5m^JO;^i^y-^:x^. RX^^ in vivoT*^B5^liJiSd^P>5>-fk^Sr 
^^i-5mMinvivoWS^?&igem^J)<^);^iJ^y-^>'i/^(C'b*;^T*S5-5„ 

[0020] mi\UiA<Dmm^m^&^\Z.mirmXh^, -m-Mnm^Ml^^ PRIilnzzeledK^V 
. LDU:LDLU-fe7't$'-K^-r:^. SR:;^:^-<>'i^^-l^-fe7'iJ^>-Kpe>r>'^ Protease:-fe:y 



[I2I2]1JT3425: U^Shhc7)mRNA(DEl 2.5-7'>;^mF^M5: U^M jo (t-5^3^^in situ 
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[ia3]Lrp4. Shh. '5^niX>'tKn^r>>^— ^(TH). RXfNCAM(DmRNA(DE12.5-^^^ 

tKn^a^iX^— ^(TH). Sim-lS^tWCAM(^mRNA<7>E12.5-=r^Jr>^it3jjg0{l!|{C*5ft5|g 
m^in situxN-r:^y^-r-fe*-v^3:/j£{Cj;i9^ffi^Lfci^m^^-f-^XX-fe-5o VZ: ventr 
icular zone^ ML: mantle layero 

[lll5]Lrp4(^mRNA<DE12.5-^!>^ct'1E»S^(-*3f:t-5^^^in situ^^-T^'yiJ^^-^— 

^; C:A(7)#||fi:M-C(^8fr®o D:Lrp4. ShhRXJ^^^iy:y\lV^^iy^--'^(JH)(DTaRN 
A(DE12.5-^l>:^4'Jiilgffifl(-*5ftS^3^^^i-o 

[lli6]HW-?5:>'M^-^— n>'<7)^^;i^b^^^T'(DrBTtC*5tt6Ljp4. NCAM. TH 
*»fbfciRT-PCR(^igm?r^-rMT-*>-5o 

[lal3]Lrp4^^4^Jiat^invitro{^*5V^T^t5ii$^fc^:^tr^i-^*-efc5o 
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mi8]ijnp4m^ms^isxrjLrpAmi^mmici6n^^ Esmmi^m^ti^ik^^ (ERas 
[0021] sxTi:^:^mm(DmM(DmmKo\^^xmm-r^o uT(Dmm(Dmmn. ^mm^ 

[0022] <-^— /Ky^^U;^5^K^a— 

~:^—^xxjpy^rz.\^nmtL-x^m^Mh(oxh^. ^•:^x2—^ti.x^m^fi^ 
^}}^^u:tf-hi-i. h''-^<^i^m±^^-ni^mmmimmm\cis\,^x^tii^M. la 

■^^^hrpA cDNA<Di^Sia^iJ, ^bri2^J#-^:2f4thLrp4 cDNA<^^SiB^JT**?!9 
. ^iX^*ixGenBank(C^^$iXfcSH^!jT?fc5(-=5'!>;^: Accession No. NM_016869;th: 
Accession No. XM_035037)o 
[0023] rCT% \■^—f^—^])J^^^^:^^Y':^x2^•f^t\t. Lrp4<^^m. mz.^'^^fUz.mR 
NA^^ffii-5r,i:;65-C#3xf^i<.^^(^y';^:3{^S/y7j?:^^(DNA)*fc«y*';K^(RN 
A)^cDJ^S^fc{i:SS*f/5-b^cf^fi-^i*:?rJg-ro -*^cDNAt>milin sitny^^^^) 
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/Viy^^i^?^', 5-p<5^/l->'^i^i^. NS-^^^yVTT^/v'i^, T-pt^/Vi/T/-^, 

5-^h:Srv';^7/P7j<:^/i.pi5^7ix-2-^^T^yi/>', h-:^V^-yiof\^Tt^=.jV:/^^)V^^) 
'^^^ 5-^h=3ri/!>yv^^, 2-^5^yV^:^--N6-^y^>'7"^/l-T7^yv'>'. N-((9-/3-D- 
yji<:77yi^/v-2-;^5^/^y^:7°y^-6— r/^);«;yW^^>r/V')Mx:^^>', N-((9- ^ -D-y 
5!K:77/v'/l':7'y:/-6--l'7V)N-^^/^;«;/W^^^/V)M/;^=>'^ 

2-=f-:t'^=^^Jly^ 5-^5^/W2-^;^!>y>?:/, 2-^^^^:i^:y^ 5 
-^9^/V!>y v^^', N-((9- /3 -D-y/K^^y v'/W:7°y^--6— r/V):*/W^^^/V)M^;*-rrV^ 

2'-o-p«^/u-5-^5^/V[j7yi;?>, 2'-o-p«5^/H>yi;^>', i7-f:/h:x>', 3-(3-T57-3-;& 

/V7}?:3rv-7'nfcVl')!j7yi:^>'^^i£:.^{CJC£:C-C-^^T-V ^Tt> iV 
[0024] 2^^0J(D-x'-:*-zKyp?i7W;r5"K>^C3-^{i^ gEa?IJ#-^:3*ybfi4|5^0 

^J##:3*fc{i4lE«(7>T^y^iB^?lJ^c*5V^T. l^»:ii^J^^^^<i2JiJ^=~K-r5 
T$y^iB?iJ>f , ^/i/-:^/^iB?lJ^l#^i-^±-f . -^^7;^Lxp4(gHJiJ##:3)T'{il 13-135 T 
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LXV^;5„ fitS^ i2JlJ#-^:3^t/4^CIEm^^lHm#-*GenBank(C^^$tL-CV^-5(t 
h:XP_035037. ^!i7;^:NP.058565) „ 

[0025] rrr*. ^5 mmwimiz.Mi.x^mmti-i. m.mwd.mmmi^Mvx%±izM 

NAO^-a-fiU). T^fcflU(C*fbA. C{c:*j-LG. 'ti.XGlzMX^CtmJt^l^Xmtm 

tSl^i4tt. BLASTT/WyXA(AItschul (1990) Proc. Natl. Acad. Sci. USA 87: 2264 
-8; Karlin and Altschul (1993) Proc. Natl. Acad. Sci. USA 90: 5873-7)t;iJ;oT^^ 

. BLASTN(A]tschuI et al. (1990) J. Mol. Biol. 215: 403-10);65pg^^ttT*5t). 

^J:M^:^^\^o\f^X\^. m^ii. http://www.ncbi.nlm.nih.gov.^^#Hgi-;5rt36S 

X%^o 

[0026] ^e>fc, *^0JO-^-;(7-/Ky^^U;t5=-K^n-:7-{c:(i. iB?iJ#-^:l^fctt2(D:^ 

^ItSiB^iJ^-^tf 3i<yp?^W;^^K;65^-g-$ixSo Lrp4{coV ^-C«iHJiJ#-i-:l*fcf* 
2-C^$ix51gSiE^J^Sr*-rst(7);55^^-e$>5;6^ ^(?5T/v^-:h-7"^^T-l'y7;i— 

^iJffli-'5::<t;5ST-t-5o wOi9/£T-ry>';d-— AStifTi/y5/i5'^^<^fi, S2^ij#^:i 

— Va^'fetcj;!?, th, -'T^^;^, ^5.h, ^>1^:¥. ^N-t^jJ'— . =r7hy, r>o^^ 

t-/v^^<^gj,i^(^cDNA7-r:^^y-STJJ'>-VA7>f':/7y--;5-^#-5^<!r;65T-#5o cDN 
A^'r:/7y— (^^•^^:^&{CoV^X^4. TMolecular Cloning, A Laboratory Manual 2"' 
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edJCCold Spring Harbor Press (1989))?r#HSi--5r,!:;6Str#-5o *fc. migOcDNA 

[0027] x^Mci^m^. cDNA^-1':/^y-©f^ig^c^ov^-cfi. *-r. Lrp4^^^i-^jtoiia. 

mis, m.^^^^hi^T=^i^>mM'L-mC\armn et al. (1979) Biochemistry 18: 5294- 
9), AGPCfe(Chomc2ynski and Sacchi (1987) Anal. Biochem. 162: 156-9)^0^^ 
<0^m^XY)±RNA^mM\^. mRNA Purification Kit(Pharmacia)#=S:fflV^TmRNA^ 

MS^-f'-So QuickPrep mRNA Purification Kit (Pharmacia)(Z) i^T^cf^ iSg^mRNA^^^ 

t^A^^^iri>o AMV Reverse Transcriptase First-strand cDNA Synthesis Kit(^'fb 

^I^)<^J:p7^CcDNA'g■^!fe<^fc^^)Odrs/^'bmlR$^^TV^5„ ^<Di&(D:lfmtl.x^ cD 

NA«PCR^flJ;^Lfc5'-RACE&(Frohman et al. (1988) Proc. Natl. Acad. Sci. USA 
85: 8998-9002; Belyavsky et al. (1989) Nucleic Acids Res. 17: 2919-32)tCiD'^^ 
. RXfm^S^^Xhi.^^\ ^S^cDi^V^cDNA^-f^'^y— ^f^^-r-5fci6{J:. 
;^-y=rdrir y:7°^fe(Maruyama and Sugano (1994) Gene 138: 171-4; Suzuki (1997) Gen 
e 200: 149-56)^0<i^^(7>^fe^^ffii-SC<bt>-e#So ±x&Oj;9{-bT#^nfccD 

[0028] :^^mi^iSi-f^:^hV>i^:y^l^hfj:y^^yvy^'^—i^a:^^ii^tVXii. m^m2X 
SSC. 0.1%SDS. 50T:j. r2XSSC. 0.1%SDS, 42'Cj. rixSSC. 0.1%SDS. 37t:j. 
XK)^hV>i^:i^>hfj:^WtL.Xit. '^!j;t{^r2XSSC. 0.1%SDS. es'Cj. To.SXSSC. 
0.1%SDS. 42^: J. ro.2XSSC. 0.1%SDS. 65t:j^<?5^#tr^tf ■5w^;as-C#'5o 
s¥^(3:fi. Rapid-hyb buflfer(Amersham Life Science)^ffiV^fc::j^&i:LT. 68'C-C30 

6^sx±>^u^^-(zfv^>(-^-i^3i^^n':>tc^.y^~zr^mmi.xmmsi±68'x: 

(C{^|oT^N^^'V)2,Kff^^$-fr, ^<D^. 2XSSC. 0.1%SDS4'. ^UX20:^(Df9c'^t: 
30. IXSSC. O.iroSDS^', 37rT'205>(Dgfe#^3lH], ft^tc, IXSSC. 0.1%SDS 

50X:X20^<Di^^^2^n'?^thm^htl^. ^<Dm. -asj^f^Expresshyb Hybri 
dization Solution (CLONTECH)^. 55X:X30^U±-:/'Uy-^^Z^])^'^-\i—Z^3:^^n 
V\ ^^Zfu—zf^^MV. 37~55t:T-l^rBlJe^±^>^^-<>-hb. 2XSSC, 0.1% 
SDS't', ^ig.T-205)-Oift?^^3lE], IXSSC. O.iroSDS'f'. 37X:X20^(Dmi¥^m 
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^oti:y<'y7T'-(Dm^m. ^^(omm^m^x. ^<Dm.<Dzfx2~-^^^^ -f^— 

[0029] ^N-r:/y v^a^feiT^I^^/i^JlKCoV ^-C^i. ITMolecular Cloning, A Labora 
toiy Manual 2"" edJ(Cold Spring Harbor Press (1989);#{CSection9.47-9.58) , IfCur 
rent Protocols in Molecular BiologyJOohn Wiley & Sons (1987-1997);i^{CSection6. 
3-6.4). TDNA Cloning 1: Core Techniques, A Practical Approach 2""' ed.JCOxford U 
niversity (1995);^#(CoV^T(i#{CSection2.10)^^#BB-f-^-<i;;5S-c-tSo y^^y 

v^'<^i-^:^v^^\^^=^h^t\^xi-x.Mjm^-:i-^tzm(Dmm^^t^mmmm:: 
Mi.x<i^f£<th5o%ei±. $f*u<f47o%. ^^{c$f^u<{48o%. x^~m»^v< 
mo%m^tf. 95%^±. ^^\at99%)<Dm-^^^-r^mmwim^t^^v^i^ 

/I'rf yXACAltschul (1990) Proc. Natl. Acad. Sci. USA 87: 2264-8; Karlin and Altsc 
hul (1993) Proc. Natl. Acad. Sci. USA 90: 5873-7)i:LX^X^M-t^^tt>X^^o ± 
m(Dm.&mm^-C>\, ^X(D-yti^9J->BLASTN(Dmi^. ^<DT/l^=fV:^MZ.m^\f ^tLT 
^y^ia^lCoVNTOl^-'lt^^^t- S>^ni^^AtbTBLASTX(Altschul et al. (19 

90) J. Moi. Biol. 215: ^3-\^)mim^^i\.xm . fij>«^ig-efe6o ^wwm^ 

;^&^c:oV^T^4^^c:^^ffcJ:5^C. http://www.ncbi.nlm.nih.gov.^^#HS,-t-'5wi:;d5 

[0030] ^(^ft&, ite^^iii|>SS^^(PCR)(Current Protocols in Molecular Biology, John Wile 
y & Sons (1987) Section 6.1-6.4){Cj;!9. Lrp40T>ry7;^— A-^TUyj/^^^^^, 

\jr^tmmjtm'^mmm:^^^^m=i-^^ th. -^^y^^ j^yv^ ^^^^ ^^^^ 

=^7hy, -f^^ -v:3?, \:.y'ym(Dwm<DcXinhj^zr^^)~-BLa'^/j^=7-izr 

=7')-t^h. iB^J#-i-:l^fc{42{c|E^(7>igSiEJiJ^»{c^H-bfcy7^-7-:SrfiJffi 
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[0031] *?y^^i/#f^K<^J^SiB^iJf±. «ffl(D;^&{ci»9i2^iJ^^br5t^-r-5r<t;e>*^T-# 
5„ m:^i-i. v?7^;r=ari/J?i?lx^^K^iii— ^^iJ^— v^3^^&(Sanger et al. (1977) 
Proc. Natl. Acad. Sci. USA 74: 5463)^(Cj:S?fc^;i)S prig-CSi>5o *^c. Jg^^^dtDNA 

[0032] *M0jO-^-:*-:3^!;:??i:7^;r^K^n-:/{C{i. ±15(1) iH^iJ#-§-:lSfcfi 

2c7)^SSB?iJ{-*aM6^7*^iH3?iJ.(2)iE^iJ#-^:3^fcfi4lEtt(DT$y^iE^J^=i— Ki- 
Si^Sg5?iJ(c:+a^i6<J^£iE^iJ. (3)iE?iJ#-^:3*fct44fE^(DT5/^i2^iJ(C*3V ^X1^ 

l^fc{i2<DJgSiB^j;5^e>Ji57Kyp?^W^5^K{^:*tLT;=^hy>i^^>'h7^e#^#TT-/N-1' 
:^yiJ^-rXi-;5iB^J(7)#:^*iB^Jtt3(^>/i>/i<ttj^^bfcl5:^S?r^t?^SiE^iJ;ei> 

^/cf6^y^i^^;t9"K^s-g-^tx?>„ r<^J;p^£^>7^£<<tt>5gMLfcl5:^S^MSiH 
^U^h^j:^yi^V^^i^^=f-m. Lrp4 mRNA(^^^^;^aii--5fci?)<D>^D— ifilii 

ffii-S^-g-lCfilS-lOO, $f *L<{il5~35i@(^m»<t«3«^$tLTV ^^SM^b 

fj:^mJ^^\^:^'^Y\-i^ Lr9A^]}^^l^^=^V\zn\.X^^^-:fW>(X-r^:Lti!)^X'^^ 
[0033] $e>{^, :^mm(D-^—:fJ-:^V^^U:t^Vzfx2^yiat. (1) iH^y#-§-:l*fc{42 

- K-^^Ji^y 3?i5'l/^^K;e)^b'^j^'54gSiB JiJ , (3)iB^?0#-^:3*fc{i4|E«gOT^ y 
^iB^J^::*3V^Tm^aitg^lKg|J5>?^:^<ia5FU^^P>/.C5^Ky-<7^^K^r3-K-^ 
^^;*-^K75-e>/iSlfeM3?iJ.St;f(4)ie?iJ#-§-:i*fclt2(c:|B«<^it»iB^J;5^?>/j^^ 
^yp?i5'l^;d-^K{CS*bT;^hy:^e;?:c>'h;^£^#TT-/>-r::^yi5^-rXt-^:!Kyj?i5'V';^-5^ 
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[0034] :^mm<D-^-:^-^v^i^u^'rvyT2--yit^ Lrp4t:m^ir^mmxy)±^(D^-^ 

;^lp]{-*f Ab. nx\^timmB^^T^:f7m^-^^^t\cXK)n?>:Lty!)^X%^o pSP 
[0035] <^W'> 

my.'T. ^^^^^(Dmmm^^m^ifi^^nmm^fi^o Lrp4 mmAt^^av). 
-r. i^n^±-^<DY—y<%i^m±=^^-x2i^mwmm\^h^m^x\^^:Ltt>h. m 

^^(scFVXHuston et la. (1988) Proc. Natl. Acad. Sci. USA 85: 5879-83; The Phar 
macology of Monoclonal Antibody, vol.113, Rosenburg and Moore ed., Springer Verl 
ag (1994) pp.269-315), WtUW. ^#Si4feifl^(LeDoussal et al. (1992) Int. J. Ca 
ncer Suppl. 7: 58-62; Paulus (1985) Behring Inst. Mitt. 78: 118-32; Millstein and C 
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uello (1983) Nature 305: 537-9; Zimmermann (1986) Rev. Physiol. Biochem. Pharma 
col. 105: 176-260; Van Dijk et al. (1989) Int. J. Cancer 43: 944-9). ^m^. Fab. F 
ab\ F(ab')2. Fv^(D^i$^;t-dS-^mS„ $P>{c:. :^^m(D^mt^ ^^WiZ-ft^C^ P 

■^/i^h-^f^^mi^w. GST. m^m^m&w(GFpmt(Dm-^m&'sti.xm^ 

[0036] *^PJ(D^**:f4. (l)iE3?'J#-§-:l*fcfS2<^igSiS^J{Cj:i9=r— K^^T.-S^Hy-ST'^K 

. (4)ia?lJ#■^:3^fc{±4fE«<DT^y^i2^lJtz:*3V^Tl^L<«^#[^@(DT$y^^s^ 
if A. M^*fc«#AP$tifcT^y^iBa?'J;e>-b^^-5*°y-^^f"K. (5) ia^(J#-^:l 

X-rei^SiB^JjcilJn— K^tL^TKy-iiT'f^K. Mt5Jc(6)t(llE(l)~(5)(^)7Ky-<^5^ 
K©S^f>H-T•fet).^i?7^e<i^8T$y^^«tr*t-S/Ky-<7•9"Kov^i»n;6^cMb-c# 

*fc. ^^^(l)~(4)(^v^TtL7i^{c:iE«OT5ymiB?'J^fcli^(^ 
-a5ia?U;&-b/d:^^y-<:/5^K<!:^-^-r^)^^-CfcoXt> \ (l)iS^J#-§-:3*fc{i 
4fC|S«<OT5y^i23?«. (2)i2^J#-f-:3*fcfi4(C|E^OT5/i^iB2?'JlC*5V >TI^M 
il^^^:5(C<7'5/^i2^J. (3)iH5?(l#-i-:3^fctt4Jc:|Eife(©T$y^iBa?'J{-*3V ^T1 

^^iB^ij;6^b^£^^yp^i^v:^5^K{cMLr;^hy>-v'aL^h/i#iit=T-e/^-r:^yj5^-fX-r 

. 10. 12. *fcttl5T5y®?a»£i±)^^i-S7Ky^>^^K;65$>tf ^n-So 
[0037] iH?iJ#-§-:3T-^$ix6T$y^ga3?iJ{CioVNTl^b<f4^^j@OT^y^;5SjX^. « 
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ymm^L (u) gBJ0#-§-:3-r-*$iLST5y^iB?iJ{Cl~9te(M;t«. 1~5^. 

y^iE3?ij. (iii) m^m^:3-(^m^th^T^ym§i^ii^(Di^9m(m^it. i-se, » 

mx-m^^^tcT^ym^^iL (iv) ±ia(i)~(iii)©|a^-B:(::J;«5^M$tLfcT^y^iB 
[0038] i2^lJ#-i-:4T•*^^^5T$y^iB2?U^^*3V^Tl^b<^i^^fli(DT5y^;6S^^. « 

y^sE^j. (ii) wimm-^:4xm^iin^T^ymmmzi--9mm^t£. ism. »^ 

y^lB^J. (iu) iB^J#-f-:4T-*^^X^T5y^iB^Jct3(7)l~9ja(^J^f^, 1~5^, ^ 
*L<{4l~3i@. $p5(^»^b<fil~2te, J;'90*L<{llfi)(DT5y^;6Sftfe(DT5y 
^T-g^^tLfcT^y^iB^iJ. (iv) -hlE(i)~(iii)©H-^-a:(cJ:t)^^$nfcT^/^iB 
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. M^i-I. ^m4T5:7^(A]a, lie, Leu, Met, Phe, F^o, Trp, Val), ^^^.i^TZy^i 
Asn, Cys, Gin, Gly, Ser, Thr, Tyr), ^t^T^y^CAsp, Glu), I^^T$/^(Arg. Hi 
s, Lys). 'P^T^ymifida. Asn. Cys, Gin, Gly, lie. Leu, Met, Phe, Pro, Ser, Thr, Tr 
p, Tyr, Val). mmmT^y^iMa, Gly). ^^T^ymUe, Leu, Val). tKn^VT^y 
^(Ser. Thr). T5KMT5/^(Gln. Asn). ^^T^/m(Cys. Met). ^#:^T5/^(Hi 
s, Phe, Trp, Tyr). ^^^^T^y^CHis, Trp). ^5y^(Pro. 4Hyp)^{C^m-t-5rt 

*LV\ ft>T-^. Ala. Val, Leu^U^Ile^ra. SerRXrThr<Dm. AspS.tj5Glu<Z)r^. Asn 

[0039] #{c$f^tv^*^PJ<7)^^tLT. mmmA\zi6\^x^m^f\.tc2m(Dmupmw- 
^w-M±ni^^A mm^mm-^m^m !^wf±m^ff.±^^^~ 

(2) ^KB : 2004^7^ 14 0 

(3) ^te#-^:FERM BP-10315S.t)^FERM BP-10316 

(0*@^^:*3V^-C@l^^fe^f^fcFERM P-20120St)^FERM P-20121J:«9^W) 
[0040] :^mM<Dmmt. Lrp47Ky-<7'^K^L<fi^O»f>H-. ^fcfi^t^^^^^i-^^ 
Sa$ri^f^^i^<?:LTf)J>^-rsrt(cj;>9M3t-r-5ri;?)SX't;5o */c. Lrp4/Ky-<:/5"K 

5:^^o:35^■^yr{;l^-g-Lfc?^■r♦^^I^tbTffiv^T'bJ:v^ Lrp4(??jKy'<7'^ 



21 



[0041] ^mmi^iSi-f^ rLrp43Ky-<:7'^Kj fi. -<7'^Ka-^<*T'fcf9. iS?iJ##:3^fcf±4 

[0042] ;*:^§g{C*5V^T. I^TKy^^^f^m. Lrp4:iKy^^^K<^^I^t4$r^i-nf^J;<. 
SB^iJ#-^:3*fc«4(7)T5y^iB^iJ{C:foV ^Tl^L<{i^^^@©T$/^;6S^3)^, }¥A 

et al. (1984) Proc. Natl. Acad. Sci. USA 81: 5662-6; ZoUer and Smith (1982) Nuclei 
c Acids Res. 10: 6487-500; Wang et al. (1984) Science 224: 1431-3; Dalbadie-McF 
arland et al. (1982) Proc. Natl. Acad. Sci. USA 79: 6409-13)o -^rbT, ^(DX^^J:^ 
i?'J#-§-:3*fc{*4<DT5/^iB^J(;i*5V ^Tl^b< fi^^fiOT^y^^J^^. if A. 
@m*fctt#*D^*LfcT$/^gB?lJ^*i-5Lrp40^mi4^i^i#bfc^y-<r^K« 
, l^jKy-^:/^KSr='— Ki-55Ky5?:J^W;*-^K^^^(7>irMolecular Cloning, A Labora 
tory Manual 2'*' ed.Jl(Cold Spring Harbor Press (1989)), [fCurrent Protocols in Molec 
ular BiologyJOohn Wiley & Sons (1987-1997);^{CSection8. 1-8.5). Hashimoto-Got 
o et al. (1995) Gene 152: 271-5. Kunkel (1985) Proc. Natl. Acad. Sci. USA 82: 488 
-92. Kramer and Fritz (1987) Method. Enzymol. 154: 350-67, Kunkel (1988) Metho 
d. Enzymol. 85: 2763-6^{^:lE«<0^fi:#S6*J^SK|g^^0^^fe{::^^&o-C^M 

[0043] Lrp4zKy-<7'5^K8ffK-«. ±IELrp4JKy-<7'^KtD— gPiJ^— »^L<it:}^ 

f£<thmm.ti6T^ymm&&.±(mx.i-f. 8. lo. 12. ^tzm5T^ymm&u±)f)^ 
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te-Doolittle (1982) J. Mol. Biol. 157: 105-22). ~25^1tit^^^i-'5:J^&(Chou-Fas 
man (1978) Ann. Rev. Biochem47: 251-76){;iJ;i9M^U. $btC=i>'t°3.— j?— :7"d:J^ 
7A(Anal. Biochem. 151: 540-6 (1985)). *fc^iMv^^7'5^KSr'g'^b^(^^i^^±^ 
5i^-t-5PEPSCAN^fe(#^Bg60-500684-§-^2f^)^{;iJ;»??S^-f-2,r.t;d5-C#'5o 

[0044] Lrp4Jj^y-<7^^K. ikx}^^v-<zf'^vmm^. LT^^^^-r^frnm-mmm^mMt 

T^^K^in vitroT'Ma^-^S^-^. in vitroh7>'>^l^— v'3>'(Dasso and Jackson (1989 
) Nucleic Acids Res. 17: 3129-44)^0;i^fe{Ct^oT, mm^'^fi\-^'^^m^(0^ 

siit-r5»'g-.*-rB'fMo/Ky-^^^K^=i-K-r-5^yp?^^;?f-5^K^i®^^;:?-<i^i? 

^$nfcgafla$r^«i-6::t{cJ;«9BffM<D7i^y-<7'^K^#^^<!:;6ST'#^o 
[0045] ii^j'j;^^^— ibT. i^-f/v;^. /^^T^y:^:/^'— ^a— 

ning, A Laboratory Manual 2°^ ed., Cold Spring Harbor Press (1989); Current Proto 
cols in Molecular Biology, John Wiley & Sons (1987))o ^A^tvfc^^ 
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^^='F>'(ATG). ^Jh^iKMTAA. TAG*fc{4TGA)<Dif A^troT'biV^, 
[0046] in vitro{c4o{tS^y-<:^5^KOIS^i^ Rr|g{::-r'5-<i5^^— tLT{i. pBEST(Promeg 

m^. n^m. ^^m. m^m. m^co^mmsmcos. Heia. c 

127. 3T3. BHK. HEK293. Bowesp^^y— ^^ilS). Vero. Namalwa. Nam 

alwa KJM-K HBT5637(#PHBg63-299#<2^^)^)%Lrp47Ky-<7'^K^Uf^<D^j^ 

^—<D^±mS^^(DmA^mh^Jk^Xh^o ^^tC, m!^(D^i^f^ (Susumu (IQSS) 
Nature 315: 592-4; Lubon (1998) Biotechnol. Annu. Rev. 4: 1-54^#M), St/Mfi 

[0047] ^1^^^ — ^(DDNA(7)if Afi> $|J|5S^t^1^-r^^flJfflbfcy;^f— fe'SfS^fci^^TPw^ 

;05-C^5(Current Protocols in Molecular Biology, John Wiley & Sons (1987) Section 
11.4-11.11; Molecular Cloning, A Laboratory Manual 2°"* ed.. Cold Spring Harbor Pr 
ess (1989) Section 5.61-5.63)o t-tuS^mi^Jt^C, ^m-r^'^±<D=ih^:y^mmm^ 

^^tfi-5::td5-e#5(Granthain et al. (1981) Nucleic Acids Res. 9: r43-74)o Lrp4 
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^J;i«. mM(E. coli. BacUlus subtms#)(D#-S-{i. '^J;tl^Cohen^<D^^(Proc. 
Natl. Acad. Sci. USA, 69, 2110(1972)) . ^nh:/^^b^(Mol. Gen. Genet. , 168. 
lll(l979))-^:3>'t°7"^h&(J. Mol. Biol. . 56, 209(1971)) JCioT. Saccharomyc 
es cerevisiaecD^-^fi, Mx.itHiTmenh<D:^^iProc. Natl. Acad. Sci. USA. 75, 19 
27(1978))^y5^!^Afea. Bacteriol. . 153, 163(1983)) i:LX^X.m^fmS^(Dm^ 
-e^JxLt^y— 77^^'J^:J'ife(Science,227, 129 (1985)) . ^l^^hn/Ku—iya^'i* (Nat 
tire, 319, 791 (1986)) . 7'^n/<;i^7^yr>A&(Horsch et al.. Science, 227, 129(1985) 
. Hiei et al.. Plant J., 6. 271-282(1994)) {C ioT. m^mm<Dm^i'i. '^J;ttfGraha 
mO;^l£ (Virology, 52, 456(1973)), Miil^tasacD^'g-fi, m^itSmDmersh(D:^m 
(Mol. Cell. Biol. , 3, 2156-2165(1983)) {::J;oT^tl^tl.?l^Rfe^-r-5-i:dJ-C% 

^^3l^Lfc^-^{Cfi. DMEM(Virology 8: 396 (1959). MEM(Science 122: 501 (195 
2)), RPMI16400. Am. Med. Assoc. 199: 519 (1967)), 199(Proc. Soc. Biol. Med. 73: 
1 (1950)). IMDM#0^«6^fflV>, iJi^li{Cl^;C!>i/JII^J«jk«(FCS)^(^iliLm^^;!jDb 
, pH*^6~8, 30~40'C(C*5V^-C15~200^r^B(fm<^i|f*t:=fT5rtdSr*#So ^<^flfe 

-So 

[0049] ii^. it'fe^=-M^^S^^fCj;i9Mit$tvfcLrp4JKy-<3?'5^KJi, ^"f, JKy-^T^^^K 

m^^S), m\-m.T^. s^re. ^tttu, w^. ^^eti^. ^i^ttis^. ^ 
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^MS-t-5wi;5ST*#5o ^n-7hi5^^:7^-<bbT(4. T=■:tl^^rc^i^^:t:y^^m 

/j^^7J^-fe/^^— l^^^>i5'n-^h^^:7^— ^;as^^-CfcS(Strategies for Protein P 
iirification and Characterization: A Laboratory Course Manual, Marshak et al. ed.. 
Cold Spring Harbor Laboratory Press (1996))o HPLC. FPLC^coH^^^ti-rrh^JZ^ 

[0050] ^fc. ^^**07Ky-<^9"K^*SML-Cli#LTt3J;V\ -^yx:fi\ Lrp4/i^y-<:/5^ 

^(Current Protocols in Molecular Biology, John Wiley & Sons (1987) Section 16.1-1 
6.19)„ ^UUt.m-<^'^V^'Z^m\z.m\:.^'^Y^)zf^^:^. ^/\^='iy^—^.h 

m\^^xLrp4^v^-:f^h^^mm\^xmm-t^^ti>x^^o 

So KjifeOrfeS-fbli. ^ft^ii^^rPhosphate-Buffered Saline(PBS)*fc{i:tS^4£7K: 
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J:V^ M^ffD^J::)j^tl.X^ ITCurrent Protocols in Molecular BiologyJKjohn 

WDey & Sons (1987) Section 11. 12-11. 13)^#Hg-t--5ri:;55T-#5o 

[0052] ^y^o-i-/^^m<^^m±-r^tzif>iz{t^ ^-r. ±7^(DXoi^i^x:^m<tvf:i 

^mS^<DM^ll^i. Milstein<^:^&(Galfre and Milstein (1981) Methods Enzymol. 73: 3- 

m^mcxno^t:^^^^^. ^:lx\ m^ti:^=^x:'—^ms^t\^xm^. m-^ms^^ 

*fc. mW-Wi::hmt\^X. rCurrent Protocols in Molecular Biolog 
yJOohn Wiley & Sons (1987) Section UA-W.lD^^m-t^^thX^^o ^^^(D 
^^^^yK— ^,bL-C{4. ^f*b<fiFERM BP-10315*fcfiFERM BP-10316iSr^lf 6 

[0053] y^^ZfV K— . ^(Di^^ m^iZEB^^/l^P^izMPk^'^tctiWr^^^n^m vitro-C 

^h^^^&^-t^^^4y'vh^—-^^m^:fjmmmss63-i7688-^^Ami^X'oxiin 

^f^L■rM3tLfc^M^^fflJ!la^ffiV^Tt, thgL#:^#SCi:dSTt5(WO92/0391 
8; WO93-02227; WO94/02602; W094/25585; W096/33735; WO96/34096; Mend 
ez et al. (1997) Nat. Genet. 15: 146-56^)o ^^-T^yK— ^^ffl^^/j;^/^^aJi:bT«. ^ 

i^^M±-t^v>'y<m^<D:^mmmi^mm^f-^mAi.x^^itir^:)fm^mf 
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[0054] t.tz. :^mm(D^mi. mB^m^^mmicxy)mm-r^^thx-^UBorreh^eck 

and Larrick (1990) Therapeutic Monoclonal Antibodies, MacMillan Publishers LTD., 

-A!7«-^^^(FR)^t;f;^#^^^:^^f,/£6t:Hl:^{*:;5S*tf btL^Oones et al. (19 
86) Nature 321: 522-5; Reichmann et al. (1988) Nature 332: 323-9; Presta (1992) C 
urr. Op. Struct. Biol. 2: 593-6; Methods Enzymol. 203: 99-121 (1991)),, 
[0055] mi^m}^i-i. ±izEO/Ky^u— :^/^^/cli^y^^— ^/p^^^/^VnV^. -<:/v^^ 

«e^?rffiV>Tsfte^I^e<J{c:Kit-rSwtt>-5I^T*fcS(Co et al., (1994) J. Immu 
nol. 152: 2968-76; Better and Horwitz (1989) Methods Enzymol. 178: 476-96; Pluc 
kthun and Skerra (1989) Methods Enzymol. 178: 497-515; Lamoyi (1986) Methods 
Enzymol. 121: 652-63; Rousseaux et al. (1986) 121: 663-9; Bird and Walker (1991) 
Trends Biotechnol. 9: 132-7#fiSJo 

[0056] ^^mikmmai. -wmii^mBsAhh ^^T:^y'^(Dhm7!)^^^ti^, ^wm 

^i-S;fyfe(Paulus (1985) Behring Inst. MUl. 78: 118-32). (2)^/£5^y^D— ^/V 
i7iW^^6^m-t^^^^^W—^^mi^-f-^:^J^iMmstem and Cuello (1983) Nature 3 

05: 537-9). i3m^j:^^y^^—r/^i7ii^<DmmRx/mm^^^im(DDNA)izx^ 

'(ffiSP^^^^'f*S:fe"^Zimmennann (1986) Rev. Physio. Biochem. Pharmacol. 105: 
176-260; Van Dijk et al. (1989) Int. J. Cancer 43: 944-9)^{Cj;«9f^^i-S;itd5-C 
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et al. (1993) Proc. Natl. Acad. Sci. USA 90: 6444-8; EP404097; W093/11161#Bi 

ti'^X^ ^(Antibodies: A Laboratory Manual, Ed Harlow and David Lane, Cold Sprin 
g Harbor Laboratory (1988))o M^i-f. *^^O^i*:<^MM{->^ni7^'l'>'A^flJffi-t- 
Hyper D. POROS. Sepharose F.F.(Phannacia)^t7D:/Px^>'A;&7A^^^ 

[0058] w.i^(D^mm^fsmi. gsi^^ay^. ^ytw.i^m. mm^^mmmEiA). wc^ 

:fe^S'J^?*(RIA). ELISA#(Cj:i9S'J^-r^r<t;55-e#5o M^it. ELISA?£(Cj;<9^iJ^ 

■i-^m^. :^mm(Di7ii^%:y"u—hm(om.m^mmti.. ?5^v^-eLrp4/Ky-<7'^Ktr 
T^—^xwM^tix\^^^m^ia-t.p-^hr2y:x,=^/i.y}i^^^(DmmmK^mMv 

ttWfifi fC, BIAcore(Phannacia)^<0 rtilgom^^ffi •t^:LthX^^o 

s^i-r^±i^<onmiz.m-t^. ±is<^Km{c4ov>T«, #?afife5>-cfcS5^^igcofet^ 

mm^. m^^m. ^sstt^j. stw. mmm^M. 

mmn. ^^^^<-^'m^^miBSA^'^j^i^tj:i£)^^^Mm^'^^^{zii^^\:.xm^'^^ 

[0059] <Y-y<^:^m±=^=^-x:i:^mmmf^(om^:hm^> 
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^fUffibfc. in situvN^:/y5/K?^^?*(nSH);asfgf^-C-$>t). #tC/ff*bV^^(^T'fcSo 
[0061] *fc. *^§^<Z>K— n>|fr^^JiaSriP^-|-§fcje) 
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^^i^RUi7im^^^i.tcLrp4^ms^mim±iz.^^\^x\f ^^ms^^. m^^m 

[0062] ^Ml^t-iO. 2^l§ego-^-;*-jKy^i5'l^;^^K7'n— :/^fcfi^(^Sr^|BbT^ 

mi.xm^^titzh^—^^^iyM^-z'.-uymmmm^mmi^. ^h\^^wi^stm(D 
~=>.—ui^mmMJ!^-^—:^—t\.x\-t. m^\-f.. esBis. nuttk Tum^m^f^ztt^ 

■e#'5(WO2004/038018; Kawasaki et al. (2000) Neuron 28: 31-40; Wallen et al. (1 
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999) Exp. Cell Res. 253: 737-46) „ M^i-f. :$:^m<D-^—:^—yi^V^^l^^^}^Zfvi 
M^^^-n>'M^^J5S^65B132Ky^7'^K{cM-t-'5^^^i:^^SM$i^T65B137Ky 
[0063] ^mmiM. :^^m<D-7—:fy~mpf.i^l-:i-=f-h^-^u~y'^tz\i^i^^^mi.xm 

-t^fa,m^<Dm^^mmmi^m:im\^tcv—y^v^m^=-^-ui^^^i^^-thx^ 

(Development. 2004. 131(5):1 145-55.) o :^^m<D-^—:^—-^)}>f^^\^^=rY 
[0064] *^PJtCj;«5, >tc^5go0i(*:S:^fflU-CjS*^$nfcK-/'?5:^M^=^-n:^tfl]^ 
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ffitmoK— ^^•5>'M;Sfe=^— tLTfi. m^t£65B13. Nurrl 
. TH^ilr^{f5ri35S-C#5(WO2004/038018; Kawasaki et al. (2000) Neuron 28: 3 
1-40; Wallen et al. (1999) Exp. Cell Res. 253: 737-46) „ -C^J^f^. :^^m(Dmi^th' 

[0065] Lrp4mm.y~y<^>m^=^s:u~ti:ymmmm(Dmi^Rxf/^tcnp^^V'-=^>^i^. 
LrpuzMi-^zf^^'-i^-^mm \^xn^zthx^^mK.it. #§82002-51775-^^ 

tt^^^-^mmi::Mi.xh9:y^7^i!^i^3>-r^^ti>^x%^„ ^(Dm. Lrpm^^ 
[0066] rr-c. ^m-t^mi!^w^\t.^ »i^\^<\-t^mmmmi$i<Dmi^. */c«in vitrox-^ 

MS 5fe<^^5E^b-fe/V7'l'Xit#^2p:8-509215-^^# ; i-506930#^^ ; # 
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^fz^ 5-stagefe(Lee et. al. (2000) Nat.Biotech. 18: 675-679^ mouse dopaminergic n 
euron differentiation kit (R&D Systems)) (::J;?)ES^5a(CCE)J;DK—''-«^>']g^=3. 

ms^mxh'^xhx\^\ 

[0067] *fc. *^BJ<7)^^Sr@^i-^ja^{i. mmi^M\^XMm^J:h<DXi>^:Lti}m^ 

. mn^s 'p^^vt. ^KM^. y^:^:fyM.jfmm7!)mif^n. ^(om^. 

i^^^^m^^^^:Lt\z];Ly)mi&mm^mm-r^^ti)^ 

[0068] < Y-y<^>'m^=^^-^:l^y^mmumr^t^v^m^^^^^fbm•t^fz.}^><D^yv 

zKy^^W;*-^K^a-^>lrffiV ^Lrp4 mRNA(D^m^*g;^<?:bX^#$tL/c^J5afi 
, Y—y<V^m.^=^=^—a:ymMmmWl!^Xhr>. ^^^^V^Lrp4;!K!;^^5^K(^^ 
^^1f^mtL,Xmn-^i\.tzMf^\^. K— OtfrlZ^JlS-Cfct?, mRNA 

tt. ^yh^—!^m^m(Dmxm^Rki. mm. St/#Slfli^:gfT«)(reward- 
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associated hehaviors)\zmt>^^B. ^•^'-^>y^^m^(D^m^'i^^B. 
^^M. ST^^#)iit3g(Hynes et al. (1995) CeU 80: 95-101)(7>#^tf&li{C^^LV^ 

^^^n.^^m<o^—^-^v^i^u:i-^h'yu~y'^tziii^i^^j^mi.xm^^j: 
^^m<^-^~-:^-^v^^u:tTi^^:^t2—^^tz\t^i^^^m\.xm^f£hmzy^ 

(D^yh\^. m!I^SX^izm^6^l^Wm^ft^i&i^^AyX\^^XhX\.\ U^tVX\i 

,Vxi-:^^^ *ffl^<^>S^<b/£^@^(^!);t{i\ cytodexS (Amersham Bioscience, 17-0 
485-01)^), ^J!S^^K^:9-(«R|;tl^, 'y^zTx^^^'^iy^ "^Yxi^^^^y 

> ^^'?7>'?iiit^. :7'n7"^if^y;{;>', if^)^^%yif^)ti:y^ =':^KD-('^>-iog^ 

[0069] Lrp40|S^^^g^^:LTil^$i^SK-^^•5^m^=^>-^>B^J|g^la(i, in vivo 
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i.t)i^.i^4(Dm^^i^mtvxmisi^titzh'~y<^^^m±~^—r2^^mmmmi^-^ 

. 65B13. NurrK TH^)^ii^tLfc^^^=fTprt{Z<fc?). Xmm(D±Xi-i^±m 

^(Dmm^ms^xh^xhx\/\ 
[0070] :^^m(o:^m::xmhtitch'-y<v^m±~=^-ui^mmmm^. m^f£. i x lo 
X io''m(Dmm. ^?*L<tti X io'~i X io^m(Dmm. *b<f45~6x lo* 

^'^iiLM^'^^isteTeotaxic surgeryW^lfib>tl^o ^/c, ^^n^^(microsurgery) 
\^X'Omm^^mi.Xh^\^\ -^-n^m^O^fiS^&JCoV^Tfi. Backlund^(B 
acklund et al. (1985) J. Neurosurg. 62: 169-73), Lindvall^(Lindvall et al. (1987) An 
n. Neurol. 22: 457-68), Madrazo^(Madrazo et al. (1987) New Engl. J. Med. 316: 8 
31-4)o;^&^#Mi-5ri;5ST-#5o 

[0071] ^btd, :^mm(Dms^i-±. h'—^<^>m±=^^—ni^mMmmms^<w^&oiA'B^R 

m<Dmm.^mz^fiii^^mt\.tz^^v-=->'i^mci,mm-r^:itt^X'^^„ 
[0072] <m^^^m.^^/i^<Ditwt> 

-fb, mm. ^tziimM^'^timm\mmm^mm^x\r^^^m^^m^. mm-r^ 
^it>-^t5„ ^itymm.xmm^'^t=.mi^t7i<D^wsmmmHcm^xm^ 
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[0073] :^mm(Dv-^<^>m±=^=^-x2>^mmms^t^mmmm7!)^^^^ty'mmxmm 

^^^^^<DMMM^(SAGE;senal analysis of gene expressionXVelculescu et al. ( 
1995) Science 270: 484-7). Ml^^l^^^-^Z^W^-^—^aly^Csuhtractive hybridizatio 
n), f^^M^^^'^fCrepresentation diiFerence analysis; RDA)(Lisitsyn (1995) Trends 
Genet. 11: 30Z-7Mi^Xr)fTO:Lti!)^X^^. 
[0074] ^flSin situy^4y'Vy4-^—>^3>Xn^ ^^(ORNA^m\Z.!W^&^^J:ms^-y^—-:f 
V ^^iia*^b^MLfc^RNA4fcfipolyA'RNA{^*f UT/^^>^y iJ^-Yif — >'a>'^ 

i)^m^^mmm%:m^^^tt^x^^o ^ft. mA<D:k^;^^y/umm.^mmizxy)-9- 

(FISH)^t/•7=~v^^/^ii^^^^^^ffiV^nf^. RNA^^M^^^in situ-e|Sl:6^{CiE 
;t-5wi:t)'5rBg-Cfcl9(Feinino et al. (1998) Science 280: 585-90). :*:^^(c:joVNT^J 

[0075] m^'i'mm.(om^xmu^pcR^m\^^tzm^. #^ite^<^i§^^^^;&-{c^ 

^i^b^S:<l?W■r5ri:^cJ:9Ji^6<J^7'7-r^x>^/{c:J:•9^C^mRNAT^y7;^--- 
J>^t:mM-t^:zti>^'Simx$>^o Pykett et al. (1994) Hum. Mol. Genet. 3: 5 

59-64^{c|E«(?5;fe-fe^#Mi-SC:i:;5S-e#5o #{-:*:*/6^J^e|g=^^-?i5'— 

MVT-t^:itM^i^hti^m^. ^m^(DPCR^mm\^tz:^:bmt. t(D^^^ ms. 
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[0076] DNA^^yy^mm-r^^Hcxv)^ M^i-^m^'^v~=-^^-^(Dmm^^±.^'^^:L 

^^^y>^±OcDNAiJ^cr-->'^fc{i:^yrf'^i?l/;^-f^Kt<Z)-'>-<^'yi/Kff^^^^i-:^^ 

[0077] *fc. ^SPCR:7°7^■^>-t^fflV^fc^tfe^PCR^^TPmRNAv^^7Tl^>>'^/^7^W' 

^T'^So ^-r. 4#^cDmRNA<DpoIyAmiF|5{C3'^iiS<^l*fc(i20(7>±^g^^MLfc 

mvrcmRNA\Z.M\^Xmm^mmR!t>^n^(Uang et al. (1993) Nucleic Acids Res. 
21: 3269-75)o ^Mbfc:^£;5SrGjT-fctLtf . polyAJlgP(^ii:iff{CC^i^OmRNA^ 
^^6«j{::lii|ii-r5w<i:/55T-#. ^fcFCAj-Cfc^Xfi. TG^ttsfjICifoinRNA^JtiliSi- 
-5'<!:75ST-t5o ^2cD:7°^^-7-<i:LT. 10:^*^<7)S$(^ft:t<^ia^J^;S" 

{^^mUXV >5inRNA * 5l5(^cDNA , — Lfc^-^ ttl 
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[0078] sAGE5^^f4. ^^(D^w^mm<Dm'^^mm^^m-r^^t7!)ix-^^ ^fc^tH»^# 

^tbOM5>^SU>!r<D2;$:^:^y=f:5?^U;*-9^KT^7"i?--(y>';;57--)AXUfB{c:iS^-t- 

js^b. }):^iJ-AiRxyB\zSi^m^-^=7^'^~-^^mvxpcRmm-t^o t<D^^^ m 

^mm-xv>:fj—ARxfB\z.m^i.tz2-^(Dmmmni$'i^(^^^^;dit&g)%:-^t?^m 

i^Xt^^o 

[0079] I :7y ij^-r-^-i^a^^. (Dmmt.tzi^m^mxm^<Dm^(Dh^ 
^m<Dh^—y<v^m±::^^—'oy'mmms^(D^-hn^-t^fmii^(DDNAun^mM-r 
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PS^Lfcx;^hDNASt;f;^ii|iiJ iOK^'l'^^-DNA^^-^L. ^tt^^— 

— DNA=t'{;I^4#^tbJ'iV^i|#^6<J;^CiB^JSr■7'^^DNA*5^tDDNA(D;z^;5ib;^C5~;^ 
^DNAtLT^^-t-6::t;55T*#So =tt)i¥*B?'i;^&{CoV^T{4. Swaroop et al. (199 
1) Nucleic Acids Res. 19: 1954^ Yasunaga et al. (1999) Nature Genet. 21: 363-9 

[0080] RDA&ti. PCR^flj^Ufd. K^-T^^— DNA{c:#^5EL^j;V^■7^;^^DNA't'CDi2^JSr5g 

{C^oV^-Cffi^^5ri:;5S-e#5o J:^9M^c^^]lll{CoV^T{i. Lisitsyn (1995) Trends G 
enet. 11: 303-7 j5.D^Schutte et al. (1995) Proc. Natl. Acad. Sci. USA 92: 5950-4^ 

[0081] u±(Dx^izi^x^m. mm^ntcv~y<^:ym.±=-^—u>mmmj^. ^tcnrnmi 
[0082] < ]'^—y<^>'m±~z^~x:i:ymmmm(Dj5izm^mmtvtc^t^V'-=-:yi^> 

mt^^hti^o ^^m(Dv—y<v^m±=-^—x:'^^mmms^ti.xit. :^mm(04^v 
m^sxxfx^tci^^itnmi^xnhfi^mmmifhti^o 

[0083] rrT% mmmWi ti'Xt*(D^oti:^t^mx$>^Xi:>X\f ^tK M^n. ate^^-r^ 
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[0084] ms^(Di5^it^mmi^. ^^i^ntmf&^'^ti:\^^m^\^isn^mm(Dii^mtitm'r 
[0085] <Lrp4(Dmm.mmmi$iM^> 

Lrp4(Dmm.mmmm^. Lrp40iie^^iH^J^^J^ LT<>^yADNA;5-b^^<D^i* 

mm^m^um, ^m^± (1993) pp.362-374);6s<2^^-cfc«3. mmx^^o —m^. it 

^^(Ommmmmmt. itfe^O5'*^^<^)15~100bp. $f*L<fi30~50bp^7'a 
—zfDNAtl^xmm LT . 'Ji^/ADNA^-rT^^y — ^^^'^tJ'y — ::^>'^•f-•5r^^cJ;9^^cI— 
[0086] atfe^'^Olg^^J^^^f^i, Neural Network^07'i3i/^A(http://www.fruitfly.org. 
/seq_tools/promoter.htinl; Reese et al., Biocomputing: Proceedings of the 1996 Paci 
fic Symposium, Hunter and Klein ed.. World Scientific Publishing Co., Singapore, (1 

996))^fflvNT^S!i-r^wi:t-cts„ mm.mmmi$i<r>m\^m^bmiiL^=f'm-^ 

^^'^^^AOittp://biosci.cbs.umn.edu./software/proscan/promoterscan.htm; Prest 
ridge (1995) J. Mol. Biol. 249: 923-32)t>-^^T-$>!J, m^^^:iti^Xt^o 
[0087] :i(DXo\CLXmm^tltz. Lrp4jtfe-^<D|gmf)J^^^{i, in vivoT-K-^'?^:^^ 
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[0088] <Lrp4(c:*f-r6y;y:/K> 

l^<Dm vivo, ex vivoS.TJ^in vitroiC*5ft-55^'fbtrS(l^i-5<^{C5^IJfflT?i^S pTtgl^jiSfe 

Af^S^5t^nfc^>^5^mO. Mol. Biol. 222: 301-10 (1991))^dS-^^tL-5o ^fc. 3^ 
[0089] < Lrp4<D^m.^M > 

h<Di-i, K— ^-^^VM^^^— n^Oin vivo, ex vivo^TJ^in vitroi^m-f^^it^M'^^ 
T>^-fe:/x^. yjKlf ^i:^^tJ«2:*:^RNA(smaU interfering RNA; siRNA);iS^»f 

[0090] Ti^^-^i^:^tm&omm^(D^m^^m-r^mmti.xn. (mmmm^izx^m 
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, (5):^zf74yy-J>.m^U^t<Dy^-(-:fVyVmm^^^P^:^9^iy:^iifnM. (6)mR 
NAt(Dy^4:fVy}^m^\ZX^. mRNA(DmJI^M^(D^nnM. (7)=ar^2/t°>';?'|R5'(a 

'^y'v-y}''m^\^x^^mnMAio)mEi^Ammm^^tii-i^vy—j^f^^u^t(Dy^ 

. pp.319-347 (1993))„ 

[0091] ^^m<DLrp4T>'^±>:^mmi-i. ±^^(Dii)--ai)(DH(DmmiM^^^i^mm. 
Tiy'^±:^:^mm^=^-h'-t^DNAn.^(Dm^^-ssmt-r^mmfj:mmwimTiz 

±. ^if*.L<{iioobpJU±, ^b{;:$f*L<{i500bp£t±-cfc«?ji^3000bpiiAi^, 
<«2000bpiJJll^. J:!30*L<(4lOOObpUtl^O^*iS:^U ^6*151^^0^:^]^;^ 
<^+Btt^tC*fLT^J^U<«90%iiA_h. *b<«95%iiil_h|^— roip 
^iTi^^-fe^X^^{i. Lrp4/Kyp^i!^V'^^K^S{^, ^^^cif=-;t^— hfe(Stein (19 
88) Nucleic Acids Res. 16: 3209-21)^(c:J;«9iiMi-5rt;6ST*^-5o 

[0092] m-^^Mt^ ^A^m^^^t'r^fm<Dmi'Xi>^^ :k^<^~-jm^-(M\s. 

rge ribozyme)SU^;^^~/vyjKlf'l'A(small liboyine){C5>!ll$tL^„ 7— v^y^Klf-^'A 
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f-^MCtt^ /nV-^— ^5/K^(Koizumi et al. (1988) FEBS Lett. 228: 225). ^Tfi^ 
M(Buzayan (1986) Nature 323: 349; Kikuchi and Sasaki (1992) Nucleic Acids Res. 1 
9: 6751; mmmi992)i\:mt^^ 30: 112)^(^y7}<if-l'A^S-^m-5o V^^^J^^. 

S®M'g'^f|5^«6*)lfP<iojfi<(7)RNAi3^«t+att6«Jt''.e-5J;9{c^tfi--5;iit:iJ;l9. 
^6<jRNA4'0*i»BB^JUC. UU^fcf4UA^^fi6U-C^»fi--5^Ni^-=?— 
if-YA'Srf^5rt;5S-t?#5(Koizumi et al. (1988) FEBS Lett. 228: 225; /i^MmRXJ^± 
J^^^P(1990)M6K^^i#*35: 2191; Koizumi et al. (1989) Nucleic Acids Res. 17 
: 7059)„ ^T\:i°l^m(Dm-f4MZ-:^\,^Xh. ^A^(D:ljm^^^Xnf\: MMTi^'^m 
-C$>S(Kikuchi and Sasaki (1992) Nucleic Acids Res. 19: 6751; ^:N6#(1992)'fk^^ 
30: 112)„ 

[0093] :^^m(OT:^=^±^^P^mmRm^'f'<M.i-i^ JNBJiSl^{Ct5tt-5«e^O|g^^^J 

m-f-^fMz. uhti^^/i^:^. T'fJ^^fV:^. Ty'ymP^'>^^i-^^co^4/i^p^m^ 
(D^^^—^ y^fy— A#<^^lJfflLfc#!>-r/V^-<i^i5'— > *fc(inaked DNAirLTex v 

[0094] RNAi^i^tn. -:^m(DAT.mA^mmz.mx-t^^tizxv. mc^mm^i^^ 

-t^RNA^ji^M^tl^^^X^^ iFire et al. (1998) Nature 391: 806-ll)o 
(DsiRNAfi, Lrp4<DmRNA<Dm^t:mm-r^m'0. m^m^^n^fj:\^\ il^. siRNA 
fi. mmmRNA(D^mzM-t^±:yy^mRU^T:y^-t:^:^m(Dm^'\tXhV. <P^J:< 
thlom^^hm^mRNAtmcm^^X(D^^U:t^h^-^%:m-r^o $f*b<{i. 15~7 
5^. J;!J^J*b<«18~50^, ^b<ft20~25^<?5^j?U;d-^Ke-Cfc5o 
[0095] Lrp^^^nU-t^tzi^i^. siRNAf4^^O^&{^J;0^J!&{c:^Ai-Sri:d5-C# 
5o m^tf. siRNA^^Afe-t-5~:*:(^RNA^^. — K-TSDNA^^tfL 
. ^DNA^Ig^-ii^iJ'-JcM^ii^, mS^^m^^^i^i$'-XmW^^\^. siRNA^ 
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M^ii. RNAi-Ready pSIREN Vector. RNAi-Ready pSIREN-RetroQ Vector (BD Bio 
sciences Clontech))o 

[0096] siRNAOigSIH^^lJfi. 'B^Jxif^. Ambion website(http://www.ambion.com/techlib/nu 
sc/siRNA.finder.htm])CO='>'t°rL— iJ?— :^cri:^7 A^ffi V ^T^tf -r 5r ;55X-t-5o m 
tg6<]siRNA^^i^y— — :^i^'i-^fcJ?)£^^2/h(0'!lx(^. BD Knockout RNAi System(B 
D Biosciences Clontech))#t>l1i|g$tLT*3!9flJffi"5ItgT-feSo 

[0098] [^iSFui] h^-y<v^m^:^=r.-xj-^mmmm!^m^mB^<Dm.mRxj^mmmm 

m^Mm^l^ti, :^g|bfc^>T-0— o{iLrp4/Corin^^— K-r-ScDNAifK-T'fco 
fCo Lrp4f^IIMMKilSeK^='-KbTV^-5(|i|l)„ 
[0099] (l)N-RDAfe 

(ad2: ad2S+ad2A. ad3: ad3S+ad3A, ad4: ad4S+ad4A. ad5: ad5S+ad5A. adlS: adlSS 
+adl3A) 

ad2S: cagctccacaacctacatcattccgt (i3^J#'^:5) 
ad2A: acggaatgatgt 

adSS: gtccatcttctctctgagactctggt (ia3?!l#-^:7) 
ad3A: accagagtctca(iH^iJ#-^:8) 
ad4S: ctgatgggtgtcttctgtgagtgtgt (S2J"J#-^:9) 
ad4A: acacactcacag (E^JIi-^: 1 0) 
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adSS: ccagcatcgagaatcagtgtgacagt (iB?'J#-§-:l l) 
adSA: actgtcacactg(iS^iJ#-^:12) 
adl3S: gtcgatgaacttcgactgtcgatcgt(iB^'J#-^: 1 3) 
adl3A: acgatcgacagt(iB^'J#-^:14) 
[0100] (l)-2. cDNA-g-^ 

0^SLCif9A^Lfc^'>^12.5 0J0SJ;Df JPMJ^^i^aiiU ^t{-W0;^rS]{-2 
^(DMi$i\^WKl^iffCo RNeasy mini kit (Qiagen)^>ffiV^X:^RNA^IiMb. cDNA sy 
nthesis kit (TAKARA)^S^^V^-C-:*:mcDNA^-&^Uybo ^JPS^^Rsal-C?^^fc:bfc<^ 
ad2?r#:0DU. adZS^Zf^^-^—thX^ 15^^'1'^/^(^>PCR-ecDNA^^tl|liL]^Co it 

i|ii^^(i72'c-t?5:5>'<i^=3r^^-hLfcm. 94'C-e30|j>. 65t:-e30jeP\ Rm2X:x-2 

5>c^S^£;?rl5-y--r^^/^^TV^. :Rm(-72'CT'25>-r>'=¥r:L^— hb^^Co N-RDAOPCR(^ 

lOXExTaq 5^1 

2.5mM dNTP 4 n 1 

ExTaq 0.25 /z 1 

100 ju M primer 0.5 u 1 

cDNA 2 u. 1 

^WtK 38.25 lil 
[0101] (l)-3. Driverc^f^i^ 

ad2S■r*^iIiiSLfccDNA^$b^C5i^-r^/^OPCR■C^il|ilLybo lii|S^#{i94'C-e25> 

-r^^^^— huyt^s 94t:-e3otj'\ 65'C-C30fi'\ Rm2'cx2:^(D^m^5^'^^/\^ 

=fTV\ *^{C72'CT'2^-l':/=3r^^— hL/Co Qiaquick PGR purification kit (Qiagen) 
tr^V^TcDNA^i»$^b. RsalM^bbfc„ llElOi^:/h7^'>3:^{C3iu g-f o^^Lfc„ 
[0102] (IM. TesterOf^M 

ad2ST♦^tl|iibfccDNA^^p5{C51^'1'^/KDPCR-Clil|iSbfc:o *g'l®^#«94'CT-25)' 
-r>=araL-<— hbfc^. 94'CT-30#. 65'CT-30?S?. Sm2'CT-2:»■(7?S^£::^Sr5i^>r^^/^ 
tTV\ S^{C72t:-C25J--f'>'=^^^— hbfco Qiaquick PGR purification kit (Qiagen) 
^m\^^XcDNA^mmU Rsalti^bbfCo 60ng©RsaIj'i{l:cDNA{Cad3^#;!JDLfc„ 
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[0103] (l)-5. f-^h^i^v'a^llHJS 

CR buffer 1 ,i H^^^Lfdo 98'C5:5^<Dm. IxPCR buffer+lM NaCl 1 n l^m^fZo 

{::98t:55><Dm . 68t:-r*i6^PBV^-r^yi5^>rx$-a:fc„ 

[0104] ^^'<:^yi$^-rX$-1i-fccDNASrad3S^:7'^-r-^— tLT10i^-fi5'/V(DPCRT-lii|isUfc 

^^:;?rlOi^-r^^/^^Tofc) . Mung Bean Nuclease (TAKARA)T'M'ft:b. Qiaquick PGR p 
urification kitT-3^S^bi/t„ ^hi::i3-9-^^/l^<DPCRX'mmi^ti„ iii|iS^#fi94t:-C2 

^^i^dp^^-hbfcm. 94'C-c3o#. 65'C-e30©?. s.T^72t:■c♦2:9•<^s;£:;ilrl3i^-r 

[0105] (l)-6. -fb 

■^y'hy^-ya^l^ B -Ciii|iiL:^ccDNA 8ng{^2xPCR buffer 1 p. l^Mx.tc^ 98t:55> 
(D^ik. IxPCR buffer+lM NaCl 2u\^Mx.fZo ^b{C98'C5:J>(D#, 68'CX-16^rBVN-r 

[0106] ^N-<:/y^-rX$-1i:fccDNA?rRsaIT-?^'fbL. Qiaquick PGR purification kitT'ttMU 
fc„ w^^^ad3S^:7'^-^'•^— <i:bTlli^^;^/K^PGR-eiti|iib^c^ (94'C-e25>^>-:?r^ 

hbfc^. 94t:T-30#. es'CT-so^, st/72T:r*25>(^^;^;^lli^'f^:^/^^TV^, 

ft^{C72t:T-2^-r>'=ar^-<— hbfORsalT-tijbb. ad4^#iDbfc„ 
[0107] (l)-7. if^h7i5^i^3^2lHl @ 

±IE6-Cad4^#APLfc:cDNA 20ng^TestertLTv ilBSODrivertM-^b. ^btC, 

JilB5i:|^^<^:^?*W:/h^i?i^3>'^=?Tofc:„^i^6*){j:RsaI?g{bbfccDNA(;iad5^ 

[0108] (l)-8. i^^h^^v^3^^3(H] @ 

±IE7-Cad5$r#ADLfccDNA 2ngSrTester^;UT. _hlE30Drivertil-^L. $P>{c:. 
Jbl^5tl^il<^>:^^fe-e1^:/^^^iX3i/^^Tofco fti^fi^JlJlRsaim'fkLfccDNAfCadlS 

[0109] (l)-9. 1^::^h7j?v'3>4lHlg 

±fE8T-adl3$r#;&DLytcDNA 2ng^Tester<!:UX. ±IE3c^Driver^jil'^L. WT. 
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J::|B5il^#(D;^feT-f->^h7i^v'3V?r^Tofc:„ IfilgLfccDNA^pCRII (Invitrogen) 

[0110] mmm2-]Lrp4^B^(o^mMm 

[0111] *-r. ■^'i'^^12.5 B lE^OCT-C'SSb. J^$16// mOtf^^:*^^>r^f^MLfCo 

y^^-:fVi^^-^—>3>il g/mlDlGitRNAy\:i~Zf. 50%/iN/W AT^K. 5xSSC, 1%SD 
S, 50 ju g/ml yeast RNA, 50^ g/ml Heparin) ^65^-C40NFrB^tTofc„ ^(7)^, 
50%7l^/l'AT5h% 5xSSC, l%SDS)^65S-e=fTV\ RNase*Q;3® (5 m g/ml RNase)^^M 
0.2xSSC-e65^cO^#, lxTBSTT-^S(^i^?^O0D*>, ^ci5'='E^>'t/(B 
locking reagent: Roche) ^^rofCo T/l^:fy])yi^:^yT^—^M^i7iDlGi7ii^(DAKO)^ 
Kft'^"^. ?^#(lxTBST. 2mM Levamisole)(7)#, NBT/BCIP (DAKO)^gKi:bT 

[0112] in situ/N^y^y^J^-r-^-i^a^^fCiS^ajSftfft^^m. K-^-?$>'^^=^-ct>0 
^i^-r-5^^t?fc6E12.5T% Lrp4 mRNAii^m^^^^m. *M(-*^ftTOjgffi!l4' 

'L^$i5^c^|#^^^^L-CV^5^<^;6S^^^^fCo m^^^ei^b^Mt^/S^ttTfi. Shh mRNAt 

mm(D^m.^<i^~^^^7jku :t—:^-r4'^-m^X'h^mmfioor piate)(^#^^T- 

$>5w^rdS|ge>;6^{-'teofc(ll2^UJ5)o ^'JiST'fiShh mRNA^m®i^<^>4^T'tJ:t)4' 
ij>|FiJ(CO;?^^^^S^?>ttfc(l^3&t;^5)„ 
[0113] n^^Ofjg^-^— -CfcSNCAM mRNAtitWlVtcMm. Lrp4 mRNA^^ 

^laiiNCAM mRNA|SttOJig^^igc(Ventricular Zone (VZ))P^(DmMmmmmX 

^t. TH mRNA«^*®(mantle Iaye^(ML)){CO;^^^^bTV^S(D-e, 1^— cO^Ha-C 

i6:UTV^:fc(^3ST^5)o — ^lC#^W(neural tube)rt<^#S$fBjlia«. S-fVZI^Tfii 
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[0115] SDIA& (Kawasaki et. al. (2000) Neuron 28(1): 31-40) {Cj;'9ES|£BJISct!9K— 

y<^i^m±=^=--^^~y--(D'^imm^n^t:LmiJo^m)o mmm. lo. 120 

^{C^n^*n^Jia^lHjl|5IU. RNeasy mini kit(Qiagen)^fflV^Ttotal RNA^IsIllRb. 
RT-PCRSrtf ofco RT-PCR{C*5V^T«. S^UJCl n gOtotal RNAtd^fL-C. RNA PC 
Rkit(TaKaRa)^fflV^TcDNA'a•^!fe?^^TofCo wO9*>10ng. Ing, 0.1ng^B^5>OcDN 

lOXExTaq 2 1 

2.5inM dNTP 1.6 n 1 

ExTaq 0.1 /zl 

100 n M -f=7^^— #0.2 /z 1 

cDNA 1 M 1 

^^Tk 14.9/^1 

[0116] 94t;-e25>-r>'^3.^— hbfc^. 94'C-C30|3'\ 65t:x'30|:t\ &m2'C-C2:9-(7>^^£? 

[0117] Lrp4: TAGTCTACCACTGCTCGACTGTAACG(iB2?<J#-§-:15)/CAGAGTGAACC 
CAGTGGACATATCTG(iB?iJ#-i-:16) 

TH: GTTCCCAAGGAAAGTGTCAGAGTTGG(iB^iJ#-§-: 17)/GAAGCTGGAAAG 
CCTCCAGGTGTTCC(iE^J#-^:18) 

DAT: CTCCGAGCAGACACCATGACCTTAGC(iH?»J#-§-:19)/AGGAGTAGGGC 
TTGTCTCCCAACCTG(iB^J#-^:20) 
[01 18] ^LT. RT-PCR{C J;^^^^tlT(^)^^. Lrp4fi, ESmS^ (CCE) *5 iU^^hn— ^ 
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[0119] [|l^^l^»l4]Lrp4^5'^^/^•^5'K(D^^j^;^ 

[0120] ^-r. Lrp4Se-^<^5*>. JNej[ia;^1>0J!|K(161-5O2T$y^)^=r— K-f-^it-e^ia^J^ 

o ^t--^l>^12.5 0K^4%PFA/PBS(-mt:. 2^FBl@;£Ufc<©t». 20%i^33|t/PBS(- 

10% normal donkey serum^ 10% normal goat serum/3^ns/:J^:r:— ig^^jg^ 205^Fb1 
trV^. f^Mbfc^Lrp4^yi^n>— :^/^^^(FERM BP-10315. *5ctt/FERM BP-103 
le^^-^bT^l^fcC^^i^SlA^f^-To, 10% normal donkey serum. 10% normal 
goat serum. 2.5%ya2/i5^::c— ^/PBS))ioj;TJ^mH^<$:(Chemicon. 0.7;i g/mK 10 
% normal donkey serum. 10% normal goat serum. 2.5%:/ns/^zc— ;^/PBS) ^^j®.. 1 

nrnm^^^'^fzWi. $b{c4'c. -sfesj^^^-ar^o o.i%Triton x-ioo/PBs(-)-e. mm. 

. 105>Fp^(^i5fc#Sr4lHl^TofCo Cy3^lig^XNA>!;i?-IgG^<^. FlTC^i^^-v|J^>^IgG 
Oackson. 10^ g/ml. 10% normal donkey serum. 10% normal goat serum. 2.5% 

:/Ps,i?az-;^/PBS)SrM. l^K^J^;^-^. l^«{c:gfet^^ftofc=^. PBS(-)(cJ;o 
[0121] ^LT. 'migLfciT;Lrp4^yi5'ci— V ^/h:fe^i|am§fefe{c: J;^^^^;^ 
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[0123] ^-f , SDIA?£t::J:t)in vitro{C*5V^TES^aSJ:•?5>'f^:il^$-lirfcK— ^ 

fern. mLrp4^y^n— ?-/l-^^(FERM BP-10315. ^XU 
PERM BP-10316^«g'g>L-CfflV^fc:(^*±?tl/4 ^iR-fo, l%!>i/J§&j«jfiLfS. ImM 
EDTA/SDIA^J^-fk^^)) -C4t:. 205>FB^^feLfCo ^(D^. n^i^^l^Skm. ImM E 

DTA/ sDiA5^^k^^-T?4'c, 3^m(Dmi^%:3mn\^\ }^':t'^:ymmm^^j>>^^-ig 

G^#: (Jackson. 10/i g/ml. l%!^7v'Ji&iSlfil?t. ImM EDTA/ SDIA5>'fbi#ife)-e4'C. 
205>rB^^-feb. I^1t(i:jfe#-bfc(7>-^. PE^IiJ^^hW^hTt^v'XPhanmngen. 20 /xg/ 
ml. l*!^^^!^]^!^^. ImM EDTA/ SDIA^^b^^)T'4'C. 20:«-^^^^b. P^^tClj^ 

[0124] ^bT. f^i^bfc^LJp4^/^5^^-■^-/^^^^^V^:t:7^— i^^M^y-{cJ:SL^p4 

[0125] [ll1»fe^j5]^i^{Cj;SLrp4^m^SSO^g| 

{::^Lrp4^{4^^ffi V ^T5>ffilbfcLrp4^5'>/~?^K^t^^flao^4:|^^j||^ff UfCo 
[0126] *-f ^ E12.5^l>>^JJ&jlit3j|gigffi!|^iiJ. *5J;UfSDIAjfe{Cj;«9in vitrotCfcVNTESSNBiia 

la^^^^bfCo 5>^ii:^O^JI^d^e>RNeasy mini kit(Qiagen)MV^Ttotal RNA^Ih] 
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T'PCR^^frofCo 

lOXExTaq 1 ju 1 

2.5mMdNTP 0.8 u I 

ExTaq 0.05 u 1 

IOOmM :7"7-r-^— #0.1 /il 
cDNA 1 j« 1 

M^yk 6.95 1 

[0127] 94X:X2:5^-f>^=^^~hl.fcW:. 94X:X30^\ 65'CT?30#, StJ572'C-r-255-OSJ^: 
^261^-r^5'y^^T^\ S^{^72lCT-2:$>^>'dr^^— hbfco 

[0128] Lrp4: TAGTCTACCACTGCTCGACTGTAACG(SBJIJ#-^:15)/CAGAGTGAACC 
CAGTGGACATATCTG(gB^J#-^:16) 

TH: GTTCCCAAGGAAAGTGTCAGAGTTGG(BB3?IJ#-^:17)/ GAAGCTGGAAA 
GCCTCCAGGTGTTCC(iB^J#-^:18) 

Nurrl: CACTCCTGTGTCTAGCTGCCAGATGC(iB?iJ#-i-:21)/AGTGCGAACA 
CCGTAGTGCTGACAGG(iB^iJ#:22) 

Nestin: GATGAAGAAGAAGGAGCAGAGTCAGG(iB^J#-^:23)/ATTCACTTGC 
TCTGACTCCAGGTTGG(i2JlJ#-^:24) 

MAP2: CCATGATCTTTCCCCTCTGGCTTCTG(iH^J##:25)/TTTGGCTGGA 
AAGGGTGACTCTGAGG(iej(l#-§-:26) 

[0129] ^b-c. RT-pcRic^^m^m^<D^^W:. f-mm^. mmmmmm-^-^-xh^ 

^mn. h'-y<v^m±::^ri.-ui^mMmmmmtii-fxfi<. ^mw±'ik<Dh'-^<^ 
^^M±=^^-ti:^mmmm^^m-r^tzify(D^~fi~t\.xhmm xh^:Ltt>^ m h 
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^(lllO)o 

[0131] 5^^bfc^J!a^poly-L-omithine (Sigma. 0.002% in PBS) , laminin (Invitrogen. 5ng 
/ml in PBS), fibronectin (Sigma. S/z g/ml in PBS)=i— M.fc;^7^K:^f7^±{C»#. 
405>Pb^^ 37t:. N2(Invitrogen. Ix) . B27 (Invitrogen. Ix) . T^=i/vt'V^ (Sigma. 20 
OuM)BDNF(Invitrogen. 20ng/ml)/ SDIA5>'ft:^Ji6i#«&'t'1?-r>^3.^— hbT#* 

^^fco #«ufc^j5a^4%PFA/PBST*4'c. 2o^mm^\^. PBs-T?4t:. io^m<Dm 

#Sr2lH]^Tofc„ ^CD^. 0.3% Triton X-IOO/PBST'^S. IS^^relcDSii^S^^TV^ 
. 10% normal donkey serum/l/n 5/^01— 2055-rB^<?5:::^n5/ar>'^:g:ff'=>fc„ 
^V'^T. ^nestin^^(Chemicon. 2/i g/ml. 10% normal donkey serum. 2.5%Zfr3y^ 
^— ^. 0.1% Triton X-IOO/PBS) . ^ /3 IlI-tubulin^<^(BABCO. 1/2000. 0.5 m g/m 
1. 10% normal donkey serum. 2.5%-:fuy^:x.—:;^^ 0.1% Triton X-100/PBS)-e. ^ta 
. 1I^Pb^KI^;$-1±. 4^:. -efe^J^i^^iirfc., M 0 . 0.1% Triton X-IOO/PBST- 

^7l:'2/HgG^^(^^Ti^tJJackson. 10 ^ g/ml. 10% normal donkey serum. 2.5%^C7 
y^oL^p^^ 0.1% Triton X-100/PBS)-C^j&. SO^^P^S^S^-grfCo mmi:^^ 

[0132] *fc. :$^g|b/c^l!a^|^^{;:^^-rK;«f7;=<>±{cS#. _h|EO^*{CBrdU (Roche. 5 
-Bromo-2'-deoxy-uridine Labeling and Detection Kit II. Ix) ^^^DL-fci^ife^'T?. 3 
7t:. ISmm^mi^ti^^. l^^(C^r:i5'dr>'^*T'm\ 2N HCray^C. 205>rp1S;£: 
^*fc^. PBST-3[H]^r^b. ^BrdU^i^fc. DNase (Roche. 5-Bromo-2'-deoxy-uridin 
e Labeling and Detection Kit II. 1 x cone, in incubation buffer) ■CST'C. SO^Fb^SJES 
^^fCo ^BrdU^^ (Sigma. 44 /x g/ml. 10% normal donkey serum. 2.5%:/n 

.y^^^;^ 0.1% Triton X-100/PBS)T-^i@.. iNFremjC^^it. 4^:. — Bfe 
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Sf£;$-y:fCo §g 0 . 0.1% Triton X-100/PBST% ^jS. S^fB^c^i^^-^^SlEl^f ofc^, 
FlTC^^Ltc^-^^y^lgGljL^. Oackson. 10 u g/nd, 10% normal donkey serum. 2, 
5%':/ti^y^a^~-^^ 0.1% Triton X-100/PBS)T-^S, SOr^-FBlSJC&^-frfCo ^OD^. 1^ 

[0133] ^LT. ::«7— Lrp4^telfflJ!iS(^^<(4. Nestin^i4c7>ii5itgfiiil0 

^i2)„ :sfc, ^mi.tcmmi-i. mmmz.BTdii%:mj2<^. n^tcm vitroT-itm-r-s 

rt35S54^^tl.fc(llll3)„ 
[0134] ^^l'tcLrp4miSEm^i^V—^<^>m±=^^—r2>^iZ^i\:,^^^t^mmV 

^gtUfc^^^poly-L-omithine (Sigma. 0.002% in PBS) . laminin(lnvitrogen. 5^ g 
/ml in PBS), fibronectin (Sigma. 5us/ai\ in PBS)=i— hLycX7-<K;?(f^^_b(c:fl|#. 
N2(Invitrogen. Ix) . B27 (Invitrogen. Ix) . T;^=iy'Vtf>'^ (Sigma. 200uM) BDNF (In 
vitrogen. 20ng/ml). bFGF(R&D. lOng/ml)/ SDIA:9-'fbi#ffi4'-C. 37^1:. 24f^m^>' 
^^-i— hbfc^ ^(D^. _hlE<^^ifeJ;t)bFGF^K^V>yt^%-C^?>(C6BFB^iS*bfc„ 

mmvtcmm^4%PFA/PBsx-ix:. zo^^mmmu pbs-C'4x:. io^rm^(Dmi^^2m 

trofCo ^(Dm. 0.3% Triton X-lOO/PBS-C^tS. 155}■FB^OSJl^S^^TV^. 10% no 
nnal donkey serum/zfuy^a^—pt^x^^U. 20j^m(DZfny'i^l^-^^^^tL, ^V^T. 
^TH^^(Chemicon. 0.3// g/ml. 10% normal donkey serum. 2.5%7'n5/i5'ac— x. 0. 
1% Triton X-IOO/PBS) . ^ i3 III-tubulin^{*:(BABCO. 1/2000. O.S/i g/ml. 10% nor 
mal donkey serum. 2.5%^Diy:J'^— 0.1% Triton X-100/PBS)-e. ^^E.. I^Fb^S 
^^-B:. 4^:. — gfeS^S^^-ltfCo S 0 . 0.1% Triton X-100/PBST% ^S. 5 

5^rB^c7)gfe?^^3lE]nofc^. FncmmLtzM-^^ ^IgG^W-. CyS^abfc^^tVH 
gG$t^^(V^•f tLt>Jackson. 10/xg/ml. 10% normal donkey serum. 2.5%3/n5'^^' — ^ 
. 0.1% Triton X-IOO/PBS) T'^iS. 305^fe^Sl£:^-frfc„ ^<^>^. l^«{c:i5fe^U. PBS 

[0135] ^L-C. :9-giL;^c*fBi}S^in vitroT'i§«Lfc:^^. *fM■C*fc5^g|LTV^;'£V^?NBJ3S^C 
Jt-<TP^b;i^(C#«DTHi5'W?^Kl^ttK-^'?5^^i^:^=^-n^;6Sf|#^nfc„b 
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[0137] ^-r, SDIA&fCiiJin vitTolZio^^XESmMXXt'H^itmM^'tfz.Y—^^V^m^^r^ 

—ui^mmimm^^t^mmm^. mu^Wiy<^y7T- (invitrogen) ^m\^^x^n^^ 

M BP-10315. JoiT^FERM BF^10316$r^•^LT^V^;fc(i§«_bft 1/4 ^^BR-fo, 
l%t^l^m],^£sLm. ImM EDTA/SDIA^^t:J#lfe))T-4T:. 205^rBm^U/Co ^(^^^ 1% 
^v-fl^i^jfiL^t. ImM EDTA/ SDIA:^^kiti|&T'4'C. 3^^B^(^^5fe^^:Sr3lHl^TV^. If;^-^^ 
>'^IS^t:^^ A;^^'— IgG^^ Oackson. 10 g/ml. 1%!> v'jl&i^jfiL?f , ImM EDTA/ S 
DIA:9-Yb^^)T*4'C. 20^rBl^^L. l^«{;ij5fc?^Lfc<7)^, PE«fS^>?.hW:^hTt'v? 
:/(Phanningen. 20;:/ g/ml, l%'>i^Ji&iSjfl^. ImM EDTA/ SDIA5>'ft:J^^)T-4'C. 2 
O^^re^^feL. I^1t{^dfc?^bfc„ ^fe^. tf^h;;(-^-{CTLrp4^^^]ia^ 

[0138] ^{^, ^SIbfcLrp4i5'>'v-?^K^i4^jig^y-?-dr^-y^^^ce7^yV-;rr>^^;t^^^^^ 

ffiiu. mp^X'<D\jrpA^i^y<^nw^mf^(D>&mmm\.tz^ 

12jii^(0-^!i7y?.(slc)0>i-fia©medial forebrain bundle {c:6-OHDA(sigma, 2 
At g/;z I)?rl.25/z laAbT. ^'Jig;6>e)||^^'^gtt-r5K— ^^'^^-^i^::^^— n:/:^ 

2mm s (c. e-oHDA^&Ai.tcm<Dm^m^Lrp4^>y<^nmi±mm%:im&tz*) 

SxlO^jg^aUfCo #«bytLrp4^^'>'y^•i5'SKtt^lla{i, CAG>^n^-i5^- (Niwa et 
al. (1991) Gene. 108: 193-200) ^J^TT*EGFP]te^^^m-t-^J;5{CJt^^^A 
L:/hES^fl&^SDIAfe{c:J;Din vitro{C*5V ^X^itmm^'^fch'~y<5.:^m^~='.—u 

^mmmm^^t^mmm^. mmm4t mm(D:}jmx'm.LrT>4^i^=tm\^^xm-t.\^. 
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[0139] #fit^3ii^ B i::iO % Urethan in saline. 500 u l^^]^P^S:^LT^^^;6='ft. ^ 

. 4% PFA/PBs(-)3o mi-vmmmmvfzo mm^. m^mmL.x^ lEicai^m. 4 % p 

FA/PBS(-)ifi-eaM@^^=fTofc„ ^(D^. 2 naami^P^y^P^U 20-40 % ^^3$S/PB 
S(-)^X~mmMU OCTit'(;:'l2Sbfc„ ^$10-12;/ mO^^^fta^L. ^=7^h'^ 
'7P^\zmHifti^. mt^X'SO^m.m^'it. PBS(-)T-Mt/MP^itfc„ ^cD^. 
S/=3r^^i/(lO % normal donkey serum/yu^y^ziL^:^.):^^^^^ 20^m^\f^. ^GFP^ 
^(Molecular probes. 20 u g/ml. 10% normal donkey serum. 10 % zfu^y^jc^yt./PB 
S) . ^MAP2^^ (Sigma. -^^J^^myk. 100^^#f5. 10 % normal donkey serum. 10 % 
:/n5/i^:n-^/PBS)*yhJi^TH^^(Chemicon. 1 u g/ml. 10 % normal donkey ser 
um. 10 % yn5/>73i-^/PBS)^^?U. mmRft^^-^t::m. ^hiCAX:. -S^^JC^^ 
■tir/Co ^(Om. 0.1 % Triton X-100/PBS(-)T\ ^3^. 105^rB^(Dgfe}^^4l5]ffofCo ^ 
{d. Alexa Fluor488^iil^^>1^:3{^IgG^^ (Molecular probes. 4/x g/ml. 10 % normal 
donkey serum. 10 % :/n5/i5'^-;^/PBS) . Cy3m^m-^^P^lgCm^. (Jackson. 10 
U g/ml. 10% normal donkey serum. 10%:/n5/^ac— j;^/PBS)^fcfiCy5*ifiltn:t:y-:^ 
IgG^<^. (Jackson. 10 g/ml. 10% normal donkey serum. 10%:/n5/:J'^— ;^/pBS) 

i^rB^i^i^^^^c^. l^^{cgfe#^fTV^. PBs(-){cj:oT^?a. lo^rpm?^ 

[0140] ^O^m. :^-r. ^*tbfc-7!>^<^i^:l^<$F«3{CEGFP|^t^^iia;6S^a?>^nfc (^1) 
„ r(Ori:d^P>. ^1SbfcLrp4iJ^:/^NVW^J^JiSfi, ^-?-=3pVy>'^^7^/l'^r>;;^<0 

T'feU . EGFP^{i(^)ttim;65i^t«t«:rt (C:^<# JgLTV ^-5^^=-^^^ btL/c (^ 1 *5 J: 
tJ^iai6)„ 
[0141] [^1] 



56 





EGFP+ 


TH+ 

mfs^ 


TH+ 


#6 secNo^O 


95 


19 


20% 


#7 sec.No.12 


131 


21 


16% 



[0142] :L(DZt:d^ib. ^mvtcLrp4^>y<i^Wm^mm^^mmSmmmx-h<>-fii(0\zMi. 

[0143] Lfcd5o-c. :^mMi^x^^m^tifcv~y<^>m±=-=^~ti:^mmmmn. mjHic 

[0144] mMmi 5-stage ^fe^ffiV^-CES^ila^5>^b®I^LfcK— a^-fciiS 
{tSLrp4(?5^a 

5-stage jfeSrffiV^Tin vitrofCioV^TESHflJ8a^K— D>'(c5>'(k^ 
*$-&yt^'^JCLrp4dS^m-rSj&-t*9>i^#WLfeo 
[0145] ^-f . 5-stageife(Lee et. al. (2000) Nat.Biotech. 18: 675-679, mouse dopaminergic 
neuron differentiation kit (R&D Systems)) izX^ES^S^(CCE) XW—^<^>M^=- 
:3.—nl^^<D^itM^%:^':>tz.o Stagel(D2 0 S , stage26D4 0 B . stage3(D6 0 i . st 
age4(D4, 6 0S, stage504. 70S {C^tl-ett^BIS^lHllRb, RNeasy mini kit(Qiag 
en)^^^^Ttotal RNAiSrlsIitJlb. RT-PCR^^Tofc„ RT-PCR^C^5V^-C{i. Mm^lu 
gOtotal RNAfCIJ^LT. RNA PCR kit(TaKaRa)^fflV^-CcDNA'^^^^f ofCo ^(Doh 
10 ng. 1 ng. 0.1 ng^^^<DcDNA^mm\^m\^^X£iT(D^St^^X'PCR=kn^tZo 
lOXExTaq 2nl 
2.5mMdNTP 1.6 /il 
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ExTaq 0.1 ;il 

100 p. M ^0.2 u 1 

cDNA 1 u 1 

M^Tia 14.9 Mi 

[0146] 94t:T-25^-r>'dr=.-<-M.fc^. 94'C-e30#. SS'CTSO^. Rrj72X:X-2^(D^Jt^ 
Sr32■^^-r^/^fT V ^. {C72t:T*25>-ri^=^r hbfCo 

[0147] Lrp4: TAGTCTACCACTGCTCGACTGTAACG(iBJlJ#-^:15)/CAGAGTGAACC 
CAGTGGACATATCTG(gB?'J#-^: 16) 

TH: GTTCCCAAGGAAAGTGTCAGAGTTGG(iB?iJ#-^:17)/GAAGCTGGAAAG 
CCTCCAGGTGTTCC(SBa?lJ#-^: 1 8) 

[0148] ^LT. RT-PCRiZj:^mm.M^<D^^m^ Lrp4tt. *5>{L^^ES|fflJ9S(7>:|^^T'feSstag 
el{^^5V^T^i^^LTV^/£^^;65, K— a>HtF^^Jia;6S^^-^^stag 
e4{c*5V ^-C. ^m;6SM*^nS^^;65Bjp,d^(c;^Cofc (1I17A) o 

[0149] ^iZ^ 5-stage in vitro{;I*5V^TES^^la^K— a.— nV'tc^^-fb 

J;^Lrp4^^i^J!a(D;^ tti ^=ff o 
[0150] ^-f. 5-stagelfe(Cj;f9in vitro{c:joV^TES^J5SJ;9^'fbil^$ii:/cK— 

s..-ti>mmmm%:^t^mJt^mistage4.7Bn)%:. ^Bja^fc^^KAccumaxOnnovat 
ive Cell Technologies, Inc.)^fflV^r^t^:$ityt^. @^-Sig*3;S-e:-r{C, ^Lrp4 

:J-/W^^(FERM BP-10315. *5j:tKFERM BP-10316^^1-g-bT>^V^fc( 
^*±?» 1/2 #«?-ro) -C4'C, 20^^?^feLfCo l%'>^>l&i,?jfiL?t. 1 mM 

EGTA. 4.5 rag/ml ^J^yl^^i— 40 ng/ml DNase I/Hanks'Balanced Salt Solution Ca- 

Mg^-^(HBss-)-r-4t:. 3^m(Dmi^^z^m\ PEmwiin^^j^p^^-igGmi^isii 

g/ml (BD Bioscience), l%!^i/|&irljfiL^, 1 mM EGTA. 4.5 mg/ml ^/Vn— 40 ng 
/ml DNase I/Hanks'Balanced Salt Solution Ca-Mg:T^-^(HBSS-))-e4*C. 30-$^f^Ptk 
feL. mm\zm^l.fto ^^m, ^^n— »^^M-i?-{cTLrp4|g^M^^mLfc„ 
[0151] ^LT. ^Lrp4-=eyi^n— :^/^^#:^^^^fc7o— i^-^'Mhy— (;iJ:^Lrp4^^^ 
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[0152] mmm8mm^xy)^m\^tiLrp4^m.mm(Dm vitwiz^sn^^^^t^m 

[0153] 5-stagefe{C<t«3in vit^o{C*5V^XESiBJ!}aJ;t):J^'^kSI#$-&i^cK— ^'?^>'M^=^— n 

i^ttimms^^t^Mm^. mmm4tmm<D:^^xmLnAmi^^m\^ ^x^^u. 

-fe/vy-iJ^«-{Cj;t)Lrp4|^14^J§a$r5^JSIbfCo :5^g|Lfc*BJia^poly-L-omithine (Sigm 
a. 0.002% in PBS) . fibronectin (Sigma. 5/i g/ml in PBS)-V=t~hVfc:^'74V:ffyy^± 
N2(Invitrogen. Ix) . TX=i/l-f'>-^ (Sigma. 200uM) BDNF (R&D Systems, 2 
0ng/ml)/DMEM/F124'T% 37^:. 7 H FB^-r^=Sr::L^— -^CD^. :^«UfcJMiia 
^2% PFA. 0.15%t°i5'y^^/PBSX4'C. 20:^F^@;tb. PBSX4'C. l0^m<Dm^^2 
mnofCo ^(D^. 0.3% Triton X-IOO/PBSX^S. 305>^<D3gig^S^=ff V\ 10% 
normal donkey serum, 10% normal goat serum/':fviy^^—::^-CMt^^ 20^^<D::fti 
ofCo ^V^T, fetTHipT;^ (Chemicon, 0.4m g/ml, 10% normal donkey se 
rum, 10% normal goat serum , 2.5% y^'a5/i7:3i— 0.1% Triton X-IOO/PBS) , ifeiMA 
P2iT;<^ (Sigma, ^7Kl/200, 10% normal donkey serum, 10% normal goat serum , 2.5 
%':fn^y^:iL—p.^ 0.1% Triton X-100/PBS)X, mm.. l^r^SJ^$-Br. 4'C 
, — ifeSJE&^-aryto SB , 0.1% Triton X-IOO/PBSX, 10^m(Dmi^^4mn^ 
tz.'m. FlTC^iS^Lfcm-^l>;^IgG^^, Cy3MmLfc^7t'5/HgGfei;<*(V^i=tvWack 
son, 10 g/ml, 10% normal donkey serum, 10% normal goat serum , 2.5%:/n5/:J'aQ 
— 0.1% Triton X-100/PBS)X^l&, 305>FB^Sf&^-&fc„ -tc^^, 

PBsx^ia, 55>Fa^i*i%b, itAb-cM^b^Co 

[0154] ^LT, i^mX^fcljciAm^M^m vitro-C^^Lfc^^, THiJ':/v^'i^«ai4<^# 
<(^KwnvM^::^*~D>;6S^^$|Xfc(017C)„ Ut^^^X. 5-stage&{Cj:oT 
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m-Sjmx^h^:Lt-dmb:d^\Z^j:^tZo Lrp4li. 2-^<DM^J:^:^it:bmSDlAm. 5-stag 

mxhv. ^mjt^mtmw^fix\,^^o Lrp4fi, ^^:^m:iis\,^xms^^m-^—:b 
-t\^xmmxh^:Ltf3^C:>.y<'-^>:/>'m^t^nmmi^m^iz.M'r^^mf^m 

[0155] [mmm9MLrp4iTLi^^m\^ ^t^i^'-^^^^M^-^—n^mmms^^mi^x^^^ 

in vitroX'ESlBflSJ;^93>'^bM^Lfc^J!g*^feLrp4^#:^fflV^T^KlUfc^Jla^{C5^ 
^itfJ:ESmm^^^Mi>^t'^i)^^. RT-PCR(Ci«9, ESjSBia#m6<)''.Cit-e^-CfcS 
ERas (Nature. 2003 423(6939):541-5.)*5j:t;fNanog(Cell. 2003 113(5):631-42.)(D 

[0156] ^-f . ^life^j5tl^«l<D:fyfe-C. SDIAj5fe{Cj;t)in vit^o{C^3V^TES^ilaJ:^:$^^Lil^ 

DNA^f^ML^c, ^(^5*>4 ng. 0.4 ng. 0.04 ng^i^5)'OcDNA^ilM^c:ffl^^-ceiT 
(D^ft>^ T-PCR^fTofCo 

lOXExTaq l^il 

2.5mM dNTP 0.8 a 1 

ExTaq 0.05 u 1 
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cDNA 1 n I 

M^Tia 6.95 n I 

[0157] 94'C-e25>-r>'=3E^^-<-hLyh=^. 94'CT-30|j>. 65t:-C30#. R W2'CT'25>(?5S^& 
^261^-r^/^(L^p4. Nestin) ^fcliSOi^^iJ^/V (Eras, Nanog)m\ MW^72X:X'2^ 

UT(D^n(D^^^-^-^m.m Lfc (Lrp4<!:Nestin(4Sliig«»|5{Ciett) » 
[0158] ERas: TGCTCTCACCATCCAGATGACTCACC (iB^J#^:27)/ TGGACCATAT 
CTGCTGCAACTGGTCC (iE?iJ#-^:28) 

Nanog: TCCAGCAGATGCAAGAACTCTCCTCC (iB?lJ#-^:29)/ TTATGGAGC 
GGAGCAGCATTCCAAGG (iH?'J#-i-:30) 

[0159] ^(D'^m. Lrp4m^mmmmx'n. Esmmic!ii^mm^^m.-r^ERasi6XUNanog 

<Dmm.lt.mi^hin-r. — Lrp4|^tt*HT-fi, ERas*5j;t/Nanog<7)|g3SdS;^m^ 
tLfc:(^18)o r<ortd^e>, Lrp4^fflVNfcjWJia5>g|(Cj;i9. SDIA&-T?:9-fkfl^b^«B 

[0160] ^^mi^x^. h^-^<^^^m±^^-u:^mmmmmm^!mm6^. ji.o-a§tt{c^ 

Lrp4 mRNA«. K-^<$>'m4fe=rr-n>li5St&eiNBlia{C. Lrp4Me«tt. 
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i 

[4] lt*^2<o;fyfe{cj:«?ji^$ttfc:K— ^-^^^-M^-^— nviimHuig^JSo 
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(4)iB^J#■§-:3^fc{i4|Eife<^T5/^iH3?lJ{-*3V^-cmU<fi^^^e(^)T5y^/55^ 
[8] /N-r:/yK— 7(FERM BP-10315^fc(iFERM BP-10ZWiMm±^th^. 1**^7 

[9] If *«7*^c(i8iB^c^mi^;e»^^/i^. h'—^<?.>^m±=^^—^>mmmjm-^—:tj- 
[10] K-^^5^M^^^-i3>'t5^^ia^g^i-s^jfe-efco-c. ft *3®7~9(^v>-f *L 

(2)±lE(l){vi*5VNTil^$nfcBu]^iSBi}aSr^*i-5Ijg 
;«7— ^T;^i7y— ^:/^-r^xm 
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[12] m^mofd.m(D:^mzx'om^^tirch'—y<^>m±:^z^~-xn>mmmmo 

(Dil)^i4)<D\,^Ttit^z.td.^<0^&mm^hti:=bm~(D^V^^i-:t^h'iz.MVX 

( 1 ) iB^j#-§-: 1 *fc i-i2izmi^(Dmm^^i 
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m-<D^v^^u^^h^i)K 'p^j:<tU5mmM^m-r^. n^m2ium<D^mo 
&.T(D (1) ~ (3) (DTM^tf. ^mi¥±^^(Dh'--y<v^m^^^-v2:^mmmm 

(2) x@(i) \c:fs\^^xm^^tircmm^^m-r^x.m.. 

(3) urn. (2) {c:*3V ^-C^*^ixfcJNBJia;5='b5)'^f?Jt^(^K— /■?5>'MiiriaL-o>t(f 
&.T(Dii) ~ (2) <^X^^-^tf , K— ^N'^^-M^-^— 

(2) (1) Jc:*3V ^Tjg^^nfc^l&S:^5|-t--5xm 

(3) Xg (2) (::*5V >T^*$tt/c^Jia;5*bK w?$:^]g^=^-i3:^^51^-t-5Xm 

i'~y<^>'m±^^~-x:i^^mmms^^mm^tzttm^-r^:ffmxhox. &,t<d (d 
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~ (4) (Dv ^■m^^i^mM<DT^/m.^^^i^tci~x^(D—t\!>mm^ib^j:^yi^v^>^^h^t 

( 1 ) gB?iJ#-^:3*fcfi4(c|E«<^T$y ^IB^J 

(3) iE^lJ#-§-:3^fc^i4^cteft^7)T$y^gB^|J{::*5V^Tl^b<{i^S^®<^T5y^;65 

ft *^28{C|Ett(^^JiS*a„ 
[30] !^T<D(1) ~ (4) (7)V ^-rtL;i^::iEtt(OT5/^ia^iJ*fc(i^(^— ^g2^J;5>b^£-5/J^!; 

(1) i2a?U#-^:3*fc{i4{C|S«(^)T^y^iB2?lJ 

(2) i22?iJ#-f-:3*^f*4{;iiE«OT5:7^BB^iJ{c*3V^TKmii0^$r:^<T$/^ia 

(4) iB^J#-^: 1 2{cfE^(DJgSiB^Jtc:4affle<j/iie^J*^bJ^eSjKy5?i5'U;i-^K 
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[31] -nrnm-hf^^yTsD^zf^i.^iK <i^^j:<thmmLtc6T^ym¥Mm^m-r^. it* 

[32] ^i$iiK ^^-f:^yK— ^(FERM BP-10315*fc{iFERM BP-10316)iCX^m±^tl^^ 
[33] W>^yK— ^(FERM BF-10315^fcfiFERM BP-10316){c:J;^)M^^tL-5^#:„ 

[35] ^:xT<D (1) ~ (2) oxm^^tp. ^Mw±'^m'-y<v^m^=^^-u>mmmm 

(2) JlU (1) J-*3V>T3l^$n^^flS?r^#-r-5Xg 

[36] (3) nim (2) (^*5V ^Ti#«$ti.;^c^jsa/{i^b:9-i^f»ih^(DK-/^$>'Mifc-rx-r7:/atl 
IE^ilS$ril^i-SXg 

[37] 4i^T<^(l)~(2)OXm<S-^tP. K-^-«^i^Mrt=:x-n>'^K3ft-t-5^j^^ 
(2) X^ ( 1 ) V ^i:31^^tLfc«^^«i-2,Xg, 

[38] (3) JLU (2) (c^jv ^xmm^t\.tzmm^(bh^-y<v^m±=^zr-n^^^mii-r?>jim 

^$f>{c-g-tp. If :*:^37{c|E«fe(0:^fe„ 
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(5)n:^m28iz.^m(Dh^—^<^^^m±=^^—vi>mmmji^Mm 
ie)n:^m29icw.m<Dh^—y<v^m^-=u—ui^mmmmmm 

( 1 0) fS*^3 7 (C|E«0;^fe{C j; iJMit^tLfcK— - n^^ 

[40] ^mmmmm:iK ^<—^i^y>mx-h^^ ft*^39(-iE«<D:^yK 

i2m^^23\z.^m<D:fsm\^x.^mm^irifz.'^^w±^^<D\^—y<v^m^=-z:L—u 

(4) If ^«25 (^lE^o^^fetc J; y)mm^titz.V—y<%:ym±-='.~-u> 

15) m-^'m.2s\zum(DY—y<^:ym^-=L—x:i:ymmmmMm 

16) niK^29\ztzm(7:>Y-y<v^m^=-:jL—x2>'^mfmmMm 

(.7)n^m3A\z.'^m(D:)sm:LMmm^fifc.^-y'^v^m±=='=^-^^^mnmmm 
IS 
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(4)m^^25{zmm(D:}jmci.y)mm^nrzh^-^<v^m±=-::^~tii^ 
i5)m^m28\-mm(Dy^—^<?.>m±=^^~i:2i^mmmmMm 

(6) n^m29izse.m(Dh'—y<^i^m±—^—r=^^mm.mmMm 

(7) n:^m34\zmm.(o:^micxmm^i^tih^-y<v^m±-^-t2-^mmmmm 

i8m^m35{z.te.m:(D:f7mMMj^^thrc6^^i^±m(Dh'-y<^i^m^~=^~u 
(9)n^m36{zmi^(D:^mzxm^^tirc^mw±m(Dh^—^-^^i^m±~='^-n 
{iom:^m37izmm(D:^micxmm^thtzh'-y<^i^m±~z^~tii^ 

[44] ^m^i±m.^i>K y<~^>^y:^mx'h^. If :^^43jc:|Ett(D^ffi„ 
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JC09 Rec'd PCT/PTO 0 $ OCT ZDfll. 



1 

SEQUENCE LISTING 

<110> EISAI CO., LTD. 

<120> Dopaminergic neuronal progenitor marker Lrp4/Corin 

<130> E4-A0404Y1P 

<150> JP 2004-213743 
<151> 2004-07-22 

<150> JP 2004-315060 
<151> 2004-10-29 

<160> 30 

<170> Patent In version 3.1 

<210> 1 

<211> 4864 

<212> DNA 

<213> Mus musculus 

<400> 1 

ctagtcccca ggcagacggt ccctcactcc tgtggcttgg cgtcggagac gctggcagtc 60 

atgggcaggg tttccttcag cgttcgggtc agctccgtgc ggagagcccg ctgctcttgt 120 

cctgggcgat gctacctctc ctgcagagtc cctccaacca ccgccctccg tgcactgaac 180 

ggtcttggct gcgcgggggt tccgggggag actgoaggtg gagccgtcgg acccggcccc 240 

ttggggaccc gtggcttcct ctccgggtcc aagttccagg ctcccggcag ctggaaggat 300 

tgctttggag Gccogcctgc tccagacgtc ttgagagcag acaggagcgt gggcgagggc 360 

tgtcctcaga agctggtgac tgctaacttg ctgcgcttcc tcctgctggt gotcatcccc 420 

tgcatctgcg ccctcatcgt gctgctggcc atcctgctgt cctttgtggg aacattaaaa 480 

agggtttatt tcaaatcaaa tgacagtgaa cctttggtca ctgatgggga agctcgagtg 540 

cctggtgtta ttcctgtaaa tacagtttat tatgagaaca caggggcgcc ctctctgccc 600 

cccagccagt ccactccago ctggacaccg agagctcctt ctccagagga coagagtcac 660 

aggaacacaa gcacctgcat gaacatcact cacagccagt gtcaaattct gccctaccac 720 



2 

agcacgttgg cacctctctt gccaattgtc aaaaacatgg acatggagaa gttcctcaag 780 

ttcttcacgt acctccatcg cctcagttgc tatcaacata tcctgctctt cggctgtagc 840 

ctcgccttcc ctgagtgcgt tgttgatggc gatgacaggc atggtcttct accctgtaga 900 

tctttctgtg aggctgcaaa agaaggatgc gaatctgtcc tgggaatggt gaactcctcc 960 

tggccggatt ccctcagatg ctctcagttt agggaccaca ctgagactaa cagcagtgtc 1020 

agaaagagct gcttctcact gcagcaggaa catggaaagc aatcactctg tggagggggc 1080 

gagagcttcc tgtgtaccag cgggctctgc gtccccaaga agctgcagtg taacggctat 1140 

aatgactgtg atgactggag cgacgaggcg cattgcaact gcagcaagga tctgtttcac 1200 

tgtggcacag gcaagtgcct ccactacagc ctcttgtgtg atgggtacga tgactgtggg 1260 

gacccgagtg acgagcaaaa ctgtgattgt aatctcacaa aagagcatcg ctgtggagat 1320 

gggcgctgca ttgcggctga gtgggtgtgc gatggggacc atgactgtgt ggacaagtct 1380 

gatgaggtca actgctcttg tcacagccag ggcctggtgg aatgcacaag tggacagtgc 1440 

atccctagca ccttccagtg tgatggggac gaagactgta aggatgggag tgacgaggag 1500 

aactgcagtg acagtcagac gccatgtcca gaaggagaac agggatgctt tggcagttcc 1560 

tgcgtcgaat cctgtgctgg tagctctctg tgtgactcag acagcagcct gagtaactgc 1620 

agtcaatgtg agcccatcac tttggaactc tgcatgaatt tgctctacaa ccatacacat 1680 

tatccaaatt accttggcca cagaactcaa aaggaagcgt ccatcagctg ggagtcatcc 1740 

cttttccctg cccttgtaca aaccaactgt tacaaatacc tcatgttttt cgcttgcacc 1800 

attttggttc caaagtgtga tgtgaataca ggacaacgca tcccgccttg cagactcctg 1860 

tgtgagcact ccaaagagcg ctgtgagtct gttctgggaa tcgttggcct gcagtggcct 1920 

gaagacaccg actgcaatca atttccagag gaaagttcag acaatcaaac ttgcctcctg 1980 

cccaatgaag atgtggaaga atgctctccg agtcacttca aatgccgctc gggacgatgc 2040 

gttctgggct ccaggagatg tgacggccag gctgactgtg acgacgacag tgacgaggag 2100 

aactgtggtt gtaaagagag agctctttgg gaatgtccat ttaataagca atgtctgaag 2160 



3 

catacattaa tctgcgatgg gtttccagat tgtccagaca gtatggatga aaaaaactgc 2220 

tcattttgcc aagacaatga gctggaatgt gccaaccatg agtgtgtgcc gcgtgacctt 2280 

tggtgcgacg gatgggtcga ctgctcagac agttctgatg aatggggctg tgtgaccctc 2340 

tctaaaaatg ggaactcctc ctcattgctg actgttcaca aatctgcaaa ggaacaccac 2400 

gtgtgtgctg acggctggcg ggagacgttg agtcagctgg cctgcaagca gatgggttta 2460 

ggagaaccgt ctgtgaccaa gctgatccca ggacaggaag gccagcagtg gctgaggttg 2520 

taccccaact gggagaatct caatgggagc accttgcagg agctgctggt atacaggcac 2580 

tcctgcccaa gcagaagtga gatttccctt ctgtgctcca agcaagactg tggccgccgc 2640 

cctgctgccc gaatgaacaa gaggatcctt gggggtcgga ctagtcgtcc tgggaggtgg 2700 

ccgtggcagt gctctctgca gagtgaaccc agtggacata tctgtggctg tgtcctcatt 2760 

gccaagaagt gggtcctgac agttgcccat tgctttgaag ggagagaaga cgctgatgtt 2820 

tggaaagtgg tatttggcat aaacaacctg gaccatccat caggcttcat gcagacccgc 2880 

tttgtgaaga ccatcctgct acatccccgt tacagtcgag cagtggtaga ctatgatatc 2940 

agcgtggtgg agctgagcga tgatatcaat gagacaagct acgtcagacc tgtctgccta 3000 

cccagtccgg aggagtatct agaaccagat acgtactgct acatcacagg ctggggccac 3060 

atgggcaata aaatgccctt taagctgcag gagggagagg tccgcattat ccctctggag 3120 

cagtgccagt cctattttga catgaagacc atcaccaatc ggatgatctg tgctggctat 3180 

gagtctggca ccgtggactc ctgcatggga gacagcggtg ggcctctggt ttgtgaacga 3240 

cccggaggac agtggacatt atttggttta acttcatggg gctccgtctg cttttccaaa 3300 

gttctgggac ctggagtgta cagcaatgtg tcttactttg tgggctggat tgaaagacaa 3360 

atatatatcc agacctttct ccaaaagaaa tcccaaggat aatcagagac tttgtgggga 3420 

aacctacatg gagaatgacc ctctgaaaca gaagcttgtc ctgccaagag ctgtacgaac 3480 

aggcgtttca cggacaggac gctcaacatg caccgcaaga tctctcctgt ttgtgctaga 3540 

tgagttttac tcaggcttta atctctttca acattatcat ttattaattt catgaatcct 3600 
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tttaaaagca cagagcaaag: taggttttgt tattttgcta ggctaacctt gaatgtagtg 3660 

tgcaattacc aacccataga gacatttgga gctctagggt aacaagttat agaaagctcc 3720 

ttttattact actacaagac acacacggag atacacgctg actgatctcc agtttctgct 3780 

taagcccagt ggcttagggg gcacatttca gaactgatct tggagactgg cttttaattt 3840 

gtagaaagcc aagagaatat atatgctttt attatttact ctactcttct aaataacttg 3900 

aagaaatcat gaaagacaga gaaaggaccc acagtgttga tctagacagt tgaagttgca 3960 

agaatgtaaa attctctagc caaccaaact aacactctga agtaagtaga attctatcct 4020 

ttctgtattc aaattaagct taaaatctcc accagatttg ttcccgttac tgggaatttt 4080 

cggagtatgt cacttagatg actgtgatgt caaaagccag gtcaatcctt gaggaaataa 4140 

tttgtttgct tatgtgggaa tgaataagaa tctttccatt ccgcaaaaca cacaaattaa 4200 

aaaggagaaa aaaaattaaa taacattcca cacccaatta attctgaaaa ttagtctgct 4260 

tgtattcacc caaaacagaa aagttacaga aatatatttc aaagtgcagc aaaatgttgc 4320 

atggagtata taacattttg caatttcccc ctcatgatgt ctaacatccg gtattgccat 4380 

ttgcctcatt gataattaaa actaaatttt aaggatgctt ttaagcactg ggccacttta 4440 

tgggaatcaa ttcccaaagc aattagtggt tacaagtatt ttttcccact aaaaagtttc 4500 

aaaacacaaa ccttcatact aaattaatta gccagacatg aactatgtaa catgcaaatg 4560 

cctttttgaa caagtaggat gcactgttaa acttcaccag caaccaaact gcctcagtat 4620 

tgcttacagg gactacctgc aattttatat gtgtattttg tactcttttt ctagatagtt 4680 

caaatgcaaa acattgtttc aacccctatt ctccatgttg ttcacctctt gtcctggaat 4740 

ttgttacaaa gtgtgtgtag caaatgattg tactgcggtc aggactatat gaaggtttag 4800 

gaccatcggg tcggttttgt tataattgtt ggcacataat taataaaata tttttagcat 4860 

tggg 4354 



<210> 2 
<211> 5810 
<212> DNA 



<213> Homo sapiens 
<400> 2 

cgggcccagg cgcggtggcg gtggccgggg ctgcggcgcg gggggcgggg cggtcgggcc 60 

cgggacaccc cctcccggtc ccctggcggg gcagcgtcgg ctctggcagc actggaggcg 120 

gcggcggccc gagggcgact tgcggggcgc gcaggccgcc gtgcacccgg gacgcttccc 180 

cctcggggac cctccgcggg cttctccgcc gcgccgtccg gcgggagccg gcgggacccc 240 

gggcgagcgg cgcgggcggc accatgaggc ggcagtgggg cgcgctgctg cttggcgccc 300 

tgctctgcgc acacgtacta cctacctgtt cccctcttga ctttcactgt gacaatggca 360 

agtgcatccg ccgctcctgg gtgtgtgacg gggacaacga ctgtgaggat gactcggatg 420 

agcaggactg tcccccocgg gagtgtgagg aggacgagtt tccctgccag aatggctact 480 

gcatccggag tctgtggcac tgcgatggtg acaatgactg tggcgacaac agcgatgagc 540 

agtgtgacat gcgcaagtgc tccgacaagg agttccgctg tagtgacgga agctgcattg 600 

ctgagcattg gtactgcgac ggtgacaccg actgcaaaga tggctccgat gaggagaact 660 

gtccctcagc agtgccagcg cccccctgca acctggagga gttccagtgt gcctatggac 720 

gctgcatcct cgacatctac cactgcgatg gcgacgatga ctgtggagac tggtcagacg 780 

agtctgactg ctgtgagtac tctggccagc tgggagcctc ccaccagccc tgccgctctg 840 

gggagttcat gtgtgacagt ggoctgtgca tcaatgcagg ctggcgctgc gatggtgacg 900 

cggactgtga tgaccagtct gatgagcgca actgcaaaca gttccgctgt cactcaggcc 960 

gctgtgtccg cctgtcctgg cgctgtgatg gggaggacga ctgtgcagac aacagcgatg 1020 

aagagaactg tgagaataca ggaagccccc aatgtgcctt ggaccagttc ctgtgttgga 1080 

atgggcgctg cattgggcag aggaagctgt gcaacggggt caacgactgt ggtgacaaca 1140 

gcgacgaaag cccacagcag aattgccggc cccggacggg tgaggagaac tgcaatgtta 1200 

acaacggtgg ctgtgcccag aagtgccaga tggtgcgggg ggcagtgcag tgtacctgcc 1260 

acacaggcta ccggctcaca gaggatgggc acacgtgcca agatgtgaat gaatgtgccg 1320 

aggaggggta ttgcagccag ggctgcacca acagcgaagg ggctttccaa tgctggtgtg 1380 
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aaacaggcta tgaactacgg cccgaccggc gcagctgcaa ggctctgggg ccagagcctg 1440 

tgctgctgtt cgccaatcgc atcgacatcc ggcaggtgct gccacaccgc tctgagtaca 1500 

cactgctgct taacaacctg gagaatgcca ttgcccttga tttccaccac cgccgcgagc 1560 

ttgtcttctg gtcagatgtc accctggacc ggatcctccg tgccaacctc aacggcagca 1620 

acgtggagga ggttgtgtct actgggctgg agagcccagg gggcctggct gtggattggg 1680 

tccatgacaa actctactgg accgactcag gcacctcgag gattgaggtg gccaatctgg 1740 

atggggccca ccggaaagtg ttgctgtggc agaacctgga gaagccccgg gccattgcct 1800 

tgcatcccat ggagggtacc atttactgga cagactgggg caacaccccc cgtattgagg 1860 

cctccagcat ggatggctct ggacgccgca tcattgccga tacccatctc ttctggccca 1920 

atggcctcac catcgactat gccgggcgcc gtatgtactg ggtggatgct aagcaccatg 1980 

tcatcgagag ggccaatctg gatgggagtc accgtaaggc tgtcattagc caggtgtttg 2040 

aagacagcct gtactggaca gactggcaca ccaagagcat caatagcgct aacaaattta 2100 

cggggaagaa ccaggaaatc attcgcaaca aactccactt ccctatggac atccacacct 2160 

tgcaccccca gcgccaacct gcagggaaaa accgctgtgg ggacaacaac ggaggctgca 2220 

cgcacctgtg tctgcccagt ggccagaact acacctgtgc ctgccccact ggcttccgca 2280 

agatcagcag ccacgcctgt gcccagagtc ttgacaagtt cctgcttttt gcccgaagga 2340 

tggacatccg tcgaatcagc tttgacacag aggacctgtc tgatgatgtc atcccactgg 2400 

ctgacgtgcg cagtgctgtg gcccttgact gggactcccg ggatgaccac gtgtactgga 2460 

cagatgtcag cactgatacc atcagcaggg ccaagtggga tggaacagga caggaggtgg 2520 

tagtggatac cagtttggag agcccagctg gcctggccat tgattgggtc accaacaaac 2580 

tgtactggac agatgcaggt acagaccgga ttgaagtagc caacacagat ggcagcatga 2640 

gaacagtact catctgggag aaccttgatc gtcctcggga catcgtggtg gaacccatgg 2700 

£cgggtacat gtattggact gactggggtg cgagccccaa gattgaacga gctggcatgg 2760 

atgcctcagg ccgccaagtc attatctctt ctaatctgac ctggcctaat gggttagcta 2820 
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ttgattatgg gtcccagcrt ctatactggg 
ctggactgga tggcagtaag aggaaggtgc 
ggctgaccct ctatggagag cgcatctatt 
gcgctgaccg gctgacaggg ctggaccggg 
tggacatcca tgtcttccac cgccgccggc 
atggcggctg tagccacctg tgtcttaggt 
gccccacagg catcaacctg ctgtctgatg 
tcctcatctt cgccaggagg atagacattc 
ctgatgtggt ggtaccaatc aacattacca 
cccaggaagg aaaggtgtac tggtctgaca 
tggatggctc acagcatgag gacatcatca 
cggttgatgc cattggccgg aaagtatact 
tgggcaacct ggacgggtcc atgcggaaag 
gggccatcgt actgtaccat gagatggggt 
ccaagttaga gcggtccgga atggatggct 
taggatggcc caatggactg actgtggaca 
cccacaccga gcgaattgag gctgctgacc 
caccggtgca gcacccatat ggcctcaccc 
ggcagactcg gagcatccac cgtgctgaca 
ggtccaacct gccaggcctc atggacatgc 
ttaacaagtg cggctcgaga aatggcggct 
gcttctcctg tgcctgcccc actggcatcc 
cctctcctga gacctacctg ctcttctcca 
acaccagtga ccacaccgat gtgcatgtcc 



ctgacgccgg catgaagaca attgaatttg 2880 

tgattggaag ccagctcccc cacccatttg 2940 

ggactgactg gcagaccaag agcatacaga 3000 

agactctgca ggagaacctg gaaaacctaa 3060 

ccccagtgtc tacaccatgt gctatggaga 3120 

ccccaaatcc aagcggattc agctgtacct 3180 

gcaagacctg ctcaccaggc atgaacagtt 3240 

gcatggtctc cctggacatc ccttattttg 3300 

tgaagaacac cattgccatt ggagtagacc 3360 

gcacactgca caggatcagt cgtgccaatc 3420 

ccacagggct acagaccaca gatgggctcg 3480 

ggacagacac gggaacaaac cggattgaag 3540 

tgttggtgtg gcagaacctt gacagtcccc 3600 

ttatgtactg gacagactgg ggggagaatg 3660 

cagaccgcgc ggtgctcatc aacaacaacc 3720 

aggccagctc ccaactgcta tgggccgatg 3780 

tgaatggtgc caatcggcat acattggtgt 3840 

tgctcgactc ctatatctac tggactgact 3900 

agggtactgg cagcaatgtc atcctcgtga 3960 

aggctgtgga ccgggcacag ccactaggtt 4020 

gctcccacct ctgcttgcct cggccttctg 4080 

agctgaaggg agatgggaag acctgtgatc 4140 

gccgtggctc catccggcgt atctcactgg 4200 

ctgttcctga gctcaacaat grtcatctccc 4260 
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tggactatga cagcgtggat ggaaaggtct attacacaga tgtgttcctg gatgttatca 4320 
ggcgagcaga cctgaacggc agcaacatgg agacagtgat cgggcgaggg ctgaagacca 4380 
ctgacgggct ggcagtggac tgggtggcca ggaacctgta ctggacagac acaggtcgaa 4440 
ataccattga ggcgtccagg ctggatggtt cctgccgcaa agtactgatc aacaatagcc 4500 
tggatgagcc ccgggccatt gctgttttcc ccaggaaggg gtacctcttc tggacagact 4560 

ggggccacat tgccaagatc gaacgggcaa acttggatgg ttctgagcgg aaggtcctca 4620 

tcaacacaga cctgggttgg cccaatggcc ttaccctgga ctatgatacc cgcaggatct 4680 

actgggtgga tgcgcatctg gaccggatcg agagtgctga cctcaatggg aaactgcggc 4740 

aggtcttggt cagccatgtg tcccacccct ttgccctcac acagcaagac aggtggatct 4800 

actggacaga ctggcagacc aagtcaatcc agcgtgttga caaatactca ggccggaaca 4860 

aggagacagt gctggcaaat gtggaaggac tcatggatat catcgtggtt tcccctcagc 4920 

ggcagacagg gaccaatgcc tgtggtgtga acaatggtgg ctgcacccac ctctgctttg 4980 

ccagagcctc ggacttcgta tgtgcctgtc ctgacgaacc tgatagccgg ccctgctccc 5040 

ttgtgcctgg cctggtacca ccagctccta gggctactgg catgagtgaa aagagcccag 5100 

tgctacccaa cacaccacct accaccttgt attcttcaac cacccggacc cgcacgtctc 5160 

tggaggaggt ggaaggaaga tgctctgaaa gggatgccag gctgggcctc tgtgcacgtt 5220 

ccaatgacgc tgttcctgct gctccagggg aaggacttca tatcagctac gccattggtg 5280 

gactcctcag tattctgctg attttggtgg tgattgcagc tttgatgctg tacagacaca 5340 

aaaaatccaa gttcactgat cctggaatgg ggaacctcac ctacagcaac ccctcctacc 5400 

gaacatccac acaggaagtg aagattgaag caatccccaa accagccatg tacaaccagc 5460 

tgtgctataa gaaagaggga gggcctgacc ataactacac caaggagaag atcaagatcg 5520 

tagagggaat ctgcctcctg tctggggatg atgctgagtg ggatgacctc aagcaactgc 5580 

gaagctcacg ggggggcctc ctccgggatc atgtatgcat gaagacagac acggtgtcca 5640 

tccaggccag ctctggctcc ctggatgaca cagagacgga gcagctgtta caggaagagc 5700 
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agtctgagtg tagcagcgtc catactgcag ccactccaga aagacgaggc tctctgccag 5760 
acacgggctg gaaacatgaa cgcaagctct cctcagagag ccaggtctaa 5810 



<210> 3 

<211> 1113 

<212> PRT 

<213> Mus musculus 

<400> 3 

Met Gly Arg Val Ser Phe Ser Val Arg Val Ser Ser Val Arg Arg Ala 
15 10 15 



Arg Cys Ser Cys Pro Gly Arg Cys Tyr Leu Ser Cys Arg Val Pro Pro 
20 25 30 



Thr Thr Ala Leu Arg Ala Leu Asn Gly Leu Gly Cys Ala Gly Val Pro 
35 40 45 



Gly Glu Thr Ala Gly Gly Ala Val Gly Pro Gly Pro Leu Gly Thr Arg 
50 55 60 



Gly Phe Leu Ser Gly Ser Lys Phe Gin Ala Pro Gly Ser Trp Lys Asp 
65 70 75 80 



Cys Phe Gly Ala Pro Pro Ala Pro Asp Val Leu Arg Ala Asp Arg Ser 
85 90 95 



Val Gly Glu Gly Cys Pro Gin Lys Leu Val Thr Ala Asn Leu Leu Arg 
100 105 110 



Phe Leu Leu Leu Val Leu lie Pro Cys He Cys Ala Leu lie Val Leu 
115 120 125 



Leu Ala lie Leu Leu Ser Phe Val Gly Thr Leu Lys Arg Val Tyr Phe 
130 135 140 



10 



Lys Ser Asn Asp Ser Glu Pro Leu Val Thr Asp Gly Glu Ala Arg Val 
145 150 155 160 



Pro Gly Val lie Pro Val Asn Thr Val Tyr Tyr Glu Asn Thr Gly Ala 
165 170 175 



Pro Ser Leu Pro Pro Ser Gin Ser Thr Pro Ala Trp Thr Pro Arg Ala 
180 185 190 



Pro Ser Pro Glu Asp Gin Ser His Arg Asn Thr Ser Thr Cys Met Asn 
195 200 205 



lie Thr His Ser Gin Cys Gin Me Leu Pro Tyr His Ser Thr Leu Ala 
210 215 220 



Pro Leu Leu Pro Me Val Lys Asn Met Asp Met Glu Lys Phe Leu Lys 
225 230 235 240 



Phe Phe Thr Tyr Leu His Arg Leu Ser Cys Tyr Gin His Me Leu Leu 
245 250 255 



Phe Gly Cys Ser Leu Ala Phe Pro Glu Cys Val Val Asp Gly Asp Asp 
260 265 270 



Arg His Gly Leu Leu Pro Cys Arg Ser Phe Cys Glu Ala Ala Lys Glu 
275 280 285 



Gly Cys Glu Ser Val Leu Gly Met Val Asn Ser Ser Trp Pro Asp Ser 
290 295 300 



Leu Arg Cys Ser Gin Phe Arg Asp His Thr Glu Thr Asn Ser Ser Val 
305 310 315 320 



Arg Lys Ser Cys Phe Ser Leu Gin Gin Glu His Gly Lys Gin Ser Leu 
325 330 335 
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Cys Gly Gly Gly Glu Ser Phe Leu Cys Thr Ser Gly Leu Cys Val Pro 
340 345 350 



Lys Lys Leu Gin Cys Asn Gly Tyr Asn Asp Cys Asp Asp Trp Ser Asp 
355 360 365 



Glu Ala His Cys Asn Cys Ser Lys Asp Leu Phe His Cys Gly Thr Gly 
370 375 380 



Lys Cys Leu His Tyr Ser Leu Leu Cys Asp Gly Tyr Asp Asp Cys Gly 
385 390 395 400 



Asp Pro Ser Asp Glu Gin Asn Cys Asp Cys Asn Leu Thr Lys Glu His 
405 410 415 



Arg Cys Gly Asp Gly Arg Cys lie Ala Ala Glu Trp Val Cys Asp Gly 
420 425 430 



Asp His Asp Cys Val Asp Lys Ser Asp Glu Val Asn Cys Ser Cys His 
435 440 445 



Ser Gin Gly Leu Val Glu Cys Thr Ser Gly Gin Cys lie Pro Ser Thr 
450 455 460 



Phe Gin Cys Asp Gly Asp Glu Asp Cys Lys Asp Gly Ser Asp Glu Glu 

465 470 475 480 ( 



Asn Cys Ser Asp Ser Gin Thr Pro Cys Pro Glu Gly Glu Gin Gly Cys 
485 490 495 



Phe Gly Ser Ser Cys Val Glu Ser Cys Ala Gly Ser Ser Leu Cys Asp 
500 505 510 



Ser Asp Ser Ser Leu Ser Asn Cys Ser Gin Cys Glu Pro lie Thr Leu 
515 520 525 
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Glu Leu Cys Met Asn Leu Leu Tyr Asn Hfs Thr His Tyr Pro Asn Tyr 
530 535 540 



Leu Gly His Arg Thr Gin Lys Glu Ala Ser lie Ser Trp Glu Ser Ser 
545 550 555 560 



Leu Phe Pro Ala Leu Val Gin Thr Asn Cys Tyr Lys Tyr Leu Met Phe 
565 570 575 



Phe Ala Cys Thr lie Leu Val Pro Lys Cys Asp Val Asn Thr Gly Gin 
580 585 590 



Arg I le Pro Pro Cys Arg Leu Leu Cys Glu His Ser Lys Glu Arg Cys 
595 600 605 



Glu Ser Val Leu Gly lie Val Gly Leu Gin Trp Pro Glu Asp Thr Asp 
610 615 620 



Cys Asn Gin Phe Pro Glu Glu Ser Ser Asp Asn Gin Thr Cys Leu Leu 
625 630 635 640 



Pro Asn Glu Asp Val Glu Glu Cys Ser Pro Ser His Phe Lys Cys Arg 
645 650 655 



Ser Gly Arg Cys Val Leu Gly Ser Arg Arg Cys Asp Gly Gin Ala Asp 
660 665 670 



Cys Asp Asp Asp Ser Asp Glu Glu Asn Cys Gly Cys Lys Glu Arg Ala 
675 680 685 



Leu Trp Glu Cys Pro Phe Asn Lys Gin Cys Leu Lys His Thr Leu lie 
690 695 700 



Cys Asp Gly Phe Pro Asp Cys Pro Asp Ser Met Asp Glu Lys Asn Cys 
705 710 715 720 
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Ser Phe Cys Gin Asp Asn Glu Leu Glu Cys Ala Asn His Glu Cys Val 
725 730 735 



Pro Arg Asp Leu Trp Cys Asp Gly Trp Val Asp Cys Ser Asp Ser Ser 
740 745 750 



Asp Glu Trp Gly Cys Val Thr Leu Ser Lys Asn Gly Asn Ser Ser Ser 
755 760 765 



Leu Leu Thr Val His Lys Ser Ala Lys Glu His His Val Cys Ala Asp 
770 775 780 



Gly Trp Arg Glu Thr Leu Ser Gin Leu Ala Cys Lys Gin Met Gly Leu 
785 790 795 800 



Gly Glu Pro Ser Val Thr Lys Leu He Pro Gly Gin Glu Gly Gin Gin 
805 810 815 



Trp Leu Arg Leu Tyr Pro Asn Trp Glu Asn Leu Asn Gly Ser Thr Leu 
820 825 830 



Gin Glu Leu Leu Val Tyr Arg His Ser Cys Pro Ser Arg Ser Glu lie 
835 840 845 



Ser Leu Leu Cys Ser Lys Gin Asp Cys Gly Arg Arg Pro Ala Ala Arg 
850 855 860 



Met Asn Lys Arg Me Leu Gly Gly Arg Thr Ser Arg Pro Gly Arg Trp 
865 870 875 880 



Pro Trp Gin Cys Ser Leu Gin Ser Glu Pro Ser Gly His lie Cys Gly 
885 890 895 



Cys Val Leu lie Ala Lys Lys Trp Val Leu Thr Val Ala His Cys Phe 
900 905 910 
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Glu Gly Are Glu Asp Ala Asp Val Trp Lys Val Val Phe Gly lie Asn 
915 920 925 



Asn Leu Asp His Pro Ser Gly Phe Met Gin Thr Arg Phe Val Lys Thr 
930 935 940 



Me Leu Leu His Pro Arg Tyr Ser Arg Ala Val Val Asp Tyr Asp lie 
945 950 955 960 



Ser Val Val Glu Leu Ser Asp Asp Me Asn Glu Thr Ser Tyr Val Arg 
965 970 975 



Pro Val Cys Leu Pro Ser Pro Glu Glu Tyr Leu Glu Pro Asp Thr Tyr 
980 985 990 



Cys Tyr He Thr Gly Trp Gly His Met Gly Asn Lys Met Pro Phe Lys 
995 1000 1005 



Leu Gin Glu Gly Glu Val Arg He He Pro Leu Glu Gin Cys Gin 
1010 1015 1020 



Ser Tyr Phe Asp Met Lys Thr I le Thr Asn Arg Met I le Cys Ala 
1025 1030 1035 



Gly Tyr Glu Ser Gly Thr Val Asp Ser Cys Met Gly Asp Ser Gly 
1040 1045 1050 



Gly Pro Leu Val Cys Glu Arg Pro Gly Gly Gin Trp Thr Leu Phe 
1055 1060 1065 



Gly Leu Thr Ser Trp Gly Ser Val Cys Phe Ser Lys Val Leu Gly 
1070 1075 1080 



Pro Gly Val Tyr Ser Asn Val Ser Tyr Phe Val Gly Trp He Glu 
1085 1090 1095 
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Arg Gin lie Tyr lie Gin Thr Phe Leu Gin Lys Lys Ser Gin Gly 
1100 1105 1110 



<210> 4 

<211> 1848 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Met Arg Arg Gin Trp Gly Ala Leu Leu Leu Gly Ala Leu Leu Cys Ala 
15 10 15 



His Val Leu Pro Thr Cys Ser Pro Leu Asp Phe His Cys Asp Asn Gly 
20 25 30 



Lys Cys lie Arg Arg Ser Trp Val Cys Asp Gly Asp Asn Asp Cys Glu 
35 40 45 



Asp Asp Ser Asp Glu Gin Asp Cys Pro Pro Arg Glu Cys Glu Glu Asp 
50 55 60 



Glu Phe Pro Cys Gin Asn Gly Tyr Cys Me Arg Ser Leu Trp His Cys 
65 70 75 80 



Asp Gly Asp Asn Asp Cys Gly Asp Asn Ser Asp Glu Gin Cys Asp Met 
85 90 95 

( 

Arg Lys Cys Ser Asp Lys Glu Phe Arg Cys Ser Asp Gly Ser Cys lie 
100 105 110 



Ala Glu His Trp Tyr Cys Asp Gly Asp Thr Asp Cys Lys Asp Gly Ser 
115 120 125 



Asp Glu Glu Asn Cys Pro Ser Ala Val Pro Ala Pro Pro Cys Asn Leu 
130 135 140 
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Glu Glu Phe Gin Cys Ala Tyr Gly Arg Cys Me Leu Asp lie Tyr His 
145 150 155 160 



Cys Asp Gly Asp Asp Asp Cys Gly Asp Trp Ser Asp Glu Ser Asp Cys 
165 170 175 



Cys Glu Tyr Ser Gly Gin Leu Gly Ala Ser His Gin Pro Cys Arg Ser 
180 185 190 



Gly Glu Phe Met Cys Asp Ser Gly Leu Cys lie Asn Ala Gly Trp Arg 
195 200 205 



Cys Asp Gly Asp Ala Asp Cys Asp Asp Gin Ser Asp Glu Arg Asn Cys 
210 215 220 



Lys Gin Phe Arg Cys His Ser Gly Arg Cys Val Arg Leu Ser Trp Arg 
225 230 235 240 



Cys Asp Gly Glu Asp Asp Cys Ala Asp Asn Ser Asp Glu Glu Asn Cys 
245 250 255 



Glu Asn Thr Gly Ser Pro Gin Cys Ala Leu Asp Gin Phe Leu Cys Trp 
260 265 270 



Asn Gly Arg Cys lie Gly Gin Arg Lys Leu Cys Asn Gly Val Asn Asp 
275 280 285 



Cys Gly Asp Asn Ser Asp Glu Ser Pro Gin Gin Asn Cys Arg Pro Arg 
290 295 300 



Thr Gly Glu Glu Asn Cys Asn Val Asn Asn Gly Gly Cys Ala Gin Lys 
305 310 315 320 



Cys Gin Met Val Arg Gly Ala Val Gin Cys Thr Cys His Thr Gly Tyr 
325 330 335 
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Arg Leu Thr Glu Asp Gly His Thr Cys Gin Asp Vai Asn Glu Cys Aia 
340 345 350 



Glu Glu Gly Tyr Cys Ser Gin Gly Cys Thr Asn Ser Glu Gly Ala Phe 
355 360 365 



Gin Cys Trp Cys Glu Thr Gly Tyr Glu Leu Arg Pro Asp Arg Arg Ser 
370 375 380 



Cys Lys Ala Leu Gly Pro Glu Pro Val Leu Leu Phe Ala Asn Arg He 
385 390 395 400 



Asp Me Arg Gin Val Leu Pro His Arg Ser Glu Tyr Thr Leu Leu Leu 
405 410 415 



Asn Asn Leu Glu Asn Ala lie Ala Leu Asp Phe His His Arg Arg Giu 
420 425 430 



Leu Val Phe Trp Ser Asp Vai Thr Leu Asp Arg I le Leu Arg Ala Asn 
435 440 445 



Leu Asn Gly Ser Asn Val Glu Glu Val Val Ser Thr Gly Leu Glu Ser 
450 455 460 



Pro Gly Gly Leu Ala Val Asp Trp Val His Asp Lys Leu Tyr Trp Thr 
465 470 475 480 



Asp Ser Gly Thr Ser Arg Me Glu Val Ala Asn Leu Asp Gly Ala His 
485 490 495 



Arg Lys Val Leu Leu Trp Gin Asn Leu Glu Lys Pro Arg Aia I le Ala 
500 505 510 



Leu His Pro Met Glu Gly Thr Me Tyr Trp Thr Asp Trp Gly Asn Thr 
515 520 525 
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Pro Arg IJe Glu Ala Ser Ser Met Asp Gly Ser Gly Arg Arg lie lie 
530 535 540 



Ala Asp Thr His Leu Phe Trp Pro Asn Gly Leu Thr lie Asp Tyr Ala 
545 550 555 560 



Gly Arg Arg Met Tyr Trp Val Asp Ala Lys His His Val Me Glu Arg 
565 570 575 



Ala Asn Leu Asp Gly Ser His Arg Lys Ala Val He Ser Gin Val Phe 
580 585 590 



Glu Asp Ser Leu Tyr Trp Thr Asp Trp His Thr Lys Ser I le Asn Ser 
595 600 605 



Ala Asn Lys Phe Thr Gly Lys Asn Gin Glu He He Arg Asn Lys Leu 
610 615 620 



His Phe Pro Met Asp He His Thr Leu His Pro Gin Arg Gin Pro Ala 
625 630 635 640 



Gly Lys Asn Arg Cys Gly Asp Asn Asn Gly Gly Cys Thr His Leu Cys 
645 650 655 



Leu Pro Ser Gly Gin Asn Tyr Thr Cys Ala Cys Pro Thr Gly Phe Arg 
660 665 670 



Lys He Ser Ser His Ala Cys Ala Gin Ser Leu Asp Lys Phe Leu Leu 
675 680 685 



Phe Ala Arg Arg Met Asp He Arg Arg He Ser Phe Asp Thr Glu Asp 
690 695 700 



Leu Ser Asp Asp Val He Pro Leu Ala Asp Val Arg Ser Ala Val Ala 
705 710 715 720 
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Leu Asp Trp Asp Ser Arg Asp Asp His Val Tyr Trp Thr Asp Val Ser 
725 730 735 



Thr Asp Thr Me Ser Arg Ala Lys Trp Asp Gly Thr Gly Gin Glu Val 
740 745 750 



Val Val Asp Thr Ser Leu Glu Ser Pro Ala Gly Leu Ala lie Asp Trp 
755 760 765 



Val Thr Asn Lys Leu Tyr Trp Thr Asp Ala Gly Thr Asp Arg lie Glu 
770 775 780 



Val Ala Asn Thr Asp Gly Ser Wet Arg Thr Val Leu lie Trp Glu Asn 
785 790 795 800 



Leu Asp Arg Pro Arg Asp lie Val Val Glu Pro Met Gly Gly Tyr Met 
805 810 815 



Tyr Trp Thr Asp Trp Gly Ala Ser Pro Lys Me Glu Arg Ala Gly Met 
820 825 830 



Asp Ala Ser Gly Arg Gin Val Me Me Ser Ser Asn Leu Thr Trp Pro 
835 840 845 



Asn Gly Leu Ala Me Asp Tyr Gly Ser Gin Arg Leu Tyr Trp Ala Asp 
850 855 860 



Ala Gly Met Lys Thr lie Glu Phe Ala Gly Leu Asp Gly Ser Lys Arg 
865 870 875 880 



Lys Val Leu lie Gly Ser Gin Leu Pro His Pro Phe Gly Leu Thr Leu 
885 890 895 



Tyr Gly Glu Arg lie Tyr Trp Thr Asp Trp Gin Thr Lys Ser Me Gin 
900 905 910 
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Ser Ala Asp Arg Leu Thr 6ly Leu Asp Arg Glu Thr Leu Gin Glu Asn 
915 920 925 



Leu Glu Asn Leu Met Asp lie His Val Phe His Arg Arg Arg Pro Pro 
930 935 940 



Val Ser Thr Pro Cys Ala Met Glu Asn Gly Gly Cys Ser His Leu Cys 
945 950 955 960 



Leu Arg Ser Pro Asn Pro Ser Gly Phe Ser Cys Thr Cys Pro Thr Gly 
965 970 975 



lie Asn Leu Leu Ser Asp Gly Lys Thr Cys Ser Pro Gly Met Asn Ser 
980 985 990 



Phe Leu lie Phe Ala Arg Arg lie Asp lie Arg Met Val Ser Leu Asp 
995 1000 1005 



lie Pro Tyr Phe Ala Asp Val Val Val Pro lie Asn lie Thr Met 
1010 1015 1020 



Lys Asn Thr lie Ala lie Gly Val Asp Pro Gin Glu Gly Lys Val 
1025 1030 1035 



Tyr Trp Ser Asp Ser Thr Leu His Arg lie Ser Arg Ala Asn Leu 
1040 1045 1050 



Asp Gly Ser Gin His Glu Asp lie lie Thr Thr Gly Leu Gin Thr 
1055 1060 1065 



Thr Asp Gly Leu Ala Val Asp Ala lie Gly Arg Lys Val Tyr Trp 
1070 1075 1080 



Thr Asp Thr Gly Thr Asn Arg lie Glu Val Gly Asn Leu Asp Gly 
1085 1090 1095 
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Ser Met Arg Lys Val Leu Val Trp 6ln Asn Leu Asp Ser Pro Arg 
1100 1105 1110 



Ala lie Val Leu Tyr His Glu Met Gly Phe Met Tyr Trp Thr Asp 
1115 1120 1125 



Trp Gly Glu Asn Ala Lys Leu Glu Arg Ser Gly Met Asp Gly Ser 
1130 1135 1140 



Asp Arg Ala Val Leu lie Asn Asn Asn Leu Gly Trp Pro Asn Gly 
1145 1150 1155 



Leu Thr Val Asp Lys Ala Ser Ser Gin Leu Leu Trp Ala Asp Ala 
1160 1165 1170 



His Thr Glu Arg lie Glu Ala Ala Asp Leu Asn Gly Ala Asn Arg 
1175 1180 1185 



His Thr Leu Val Ser Pro Val Gin His Pro Tyr Gly Leu Thr Leu 
1190 1195 1200 



Leu Asp Ser Tyr He Tyr Trp Thr Asp Trp Gin Thr Arg Ser He 
1205 1210 1215 



His Arg Ala Asp Lys Gly Thr Gly Ser Asn Val lie Leu Val Arg 
1220 1225 1230 



Ser Asn Leu Pro Gly Leu Met Asp Met Gin Ala Val Asp Arg Ala 
1235 1240 1245 



Gin Pro Leu Gly Phe Asn Lys Cys Gly Ser Arg Asn Gly Gly Cys 
1250 1255 1260 



Ser His Leu Cys Leu Pro Arg Pro Ser Gly Phe Ser Cys Ala Cys 
1265 1270 1275 
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Pro Thr Gly lie Gin Leu Lys Gly Asp Gly Lys Thr Cys Asp Pro 
1280 1285 1290 



Ser Pro Glu Thr Tyr Leu Leu Phe Ser Ser Arg Gly Ser Me Arg 
1295 1300 1305 



Arg Me Ser Leu Asp Thr Ser Asp His Thr Asp Val His Val Pro 
1310 1315 1320 



Val Pro Glu Leu Asn Asn Val lie Ser Leu Asp Tyr Asp Ser Val 
1325 1330 1335 



Asp Gly Lys Val Tyr Tyr Thr Asp Val Phe Leu Asp Val Me Arg 
1340 1345 1350 



Arg Ala Asp Leu Asn Gly Ser Asn Met Glu Thr Val lie Gly Arg 
1355 1360 1365 



Gly Leu Lys Thr Thr Asp Gly Leu Ala Val Asp Trp Val Ala Arg 
1370 1375 1380 



Asn Leu Tyr Trp Thr Asp Thr Gly Arg Asn Thr Me Glu Ala Ser 
1385 1390 1395 



Arg Leu Asp Gly Ser Cys Arg Lys Val Leu Me Asn Asn Ser Leu 
1400 1405 1410 



Asp Glu Pro Arg Ala Me Ala Val Phe Pro Arg Lys Gly Tyr Leu 
1415 1420 1425 



Phe Trp Thr Asp Trp Gly His lie Ala Lys Me Glu Arg Ala Asn 
1430 1435 1440 



Leu Asp Gly Ser Glu Arg Lys Val Leu Me Asn Thr Asp Leu Gly 
1445 1450 1455 
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Trp Pro Asn Gly Leu Thr Leu Asp Tyr Asp Thr Arg Arg lie Tyr 
1460 1465 1470 



Trp Val Asp Ala His Leu Asp Arg lie Glu Ser Ala Asp Leu Asn 
1475 1480 1485 



Gly Lys Leu Arg Gin Val Leu Val Ser His Val Ser His Pro Phe 
1490 1495 1500 



Ala Leu Thr Gin Gin Asp Arg Trp lie Tyr Trp Thr Asp Trp Gin 
1505 1510 1515 



Thr Lys Ser lie Gin Arg Val Asp Lys Tyr Ser Gly Arg Asn Lys 
1520 1525 1530 



Glu Thr Val Leu Ala Asn Val Glu Gly Leu Met Asp Me lie Val 
1535 1540 1545 



Val Ser Pro Gin Arg Gin Thr Gly Thr Asn Ala Cys Gly Val Asn 
1550 1555 1560 



Asn Gly Gly Cys Thr His Leu Cys Phe Ala Arg Ala Ser Asp Phe 
1565 1570 1575 



Val Cys Ala Cys Pro Asp Glu Pro Asp Ser Arg Pro Cys Ser Leu 
1580 1585 1590 



Val Pro Gly Leu Val Pro Pro Ala Pro Arg Ala Thr Gly Met Ser 
1595 1600 1605 



Glu Lys Ser Pro Val Leu Pro Asn Thr Pro Pro Thr Thr Leu Tyr 
1610 1615 1620 



Ser Ser Thr Thr Arg Thr Arg Thr Ser Leu Glu Glu Val Glu Gly 
1625 1630 1635 
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Arg Cys Ser Glu Arg Asp Ala Arg Leu Gly Leu Cys Ala Arg Ser 
1640 1645 1650 



Asn Asp Ala Val Pro Ala Ala Pro Gly Glu Gly Leu His lie Ser 
1655 1660 1665 



Tyr Ala lie Gly Gly Leu Leu Ser lie Leu Leu lie Leu Val Val 
1670 1675 1680 



lie Ala Ala Leu Met Leu Tyr Arg His Lys Lys Ser Lys Phe Thr 
1685 1690 1695 



Asp Pro Gly Met Gly Asn Leu Thr Tyr Ser Asn Pro Ser Tyr Arg 
1700 1705 1710 



Thr Ser Thr Gin Glu Val Lys lie Giu Ala Me Pro Lys Pro Ala 
1715 1720 1725 



Met Tyr Asn Gin Leu Cys Tyr Lys Lys Glu Gly Gly Pro Asp His 
1730 1735 1740 



Asn Tyr Thr Lys Glu Lys lie Lys Me Val Glu Gly Me Cys Leu 
1745 1750 1755 



Leu Ser Gly Asp Asp Ala Glu Trp Asp Asp Leu Lys Gin Leu Arg 
1760 1765 1770 



Ser Ser Arg Gly Gly Leu Leu Arg Asp His Val Cys Met Lys Thr 
1775 1780 1785 



Asp Thr Val Ser Me Gin Ala Ser Ser Gly Ser Leu Asp Asp Thr 
1790 1795 1800 



Glu Thr Glu Gin Leu Leu Gin Glu Glu Gin Ser Glu Cys Ser Ser 
1805 1810 1815 
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Val His Thr Ala Ala Thr Pro Glu Arg Arg Gly Ser Leu Pro Asp 
1820 1825 1830 



Thr Gly Trp Lys His Glu Arg Lys Leu Ser Ser Glu Ser Gin Val 
1835 1840 1845 



<210> 5 

<211> 26 

<212> DNA 

<213> Artificial 

<:220> 

<223> An artificially synthesized adaptor sequence 

<400> 5 

cagctccaca acctacatca ttccgt 

<210> 6 

<211> 12 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized adaptor sequence 

<400> 6 
acggaatgat gt 

<210> 7 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized adaptor sequence 

<400> 7 

gtccatcttc tctctgagac tctggt 

<210> 8 

<:211> 12 

<212> DNA 

<213> Artificial 



26 



<220> 

<223> An artificially synthesized adaptor sequence 

<400> 8 
accagagtct ca 

<210> 9 

<211> 26 

<212> DMA 

<213> Artificial 

<220> 

<223> An artificially synthesized adaptor sequence 
<400> 9 

ctgatgggtg tcttctgtga gtgtgt 

<210> 10 

<211> 12 

<212> DMA 

<213> Artificial 

<220> 

<223> An artificially synthesized adaptor sequence 

<400> 10 
acacactcac ag 

<210> 11 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized adaptor sequence 
<400> 1 1 

ccagcatcga gaatcagtgt gacagt 

<210> 12 

<211> 12 

<212> DNA 

<213> Artificial 
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<220> 

<223> An artificially synthesized adaptor sequence 

<400> 12 
actgtcacac tg 

<210> 13 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized adaptor sequence 
<400> 13 

gtcgatgaac ttcgactgtc gatcgt 



<210> 14 

<211> 12 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized adaptor sequence 

<400> 14 
acgatcgaca gt 

<210> 15 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 

<400> 15 

tagtctacca ctgctcgact gtaacg 

<210> 16 

<211> 26 

<212> DNA 

<213> Artificial 
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<220> 

<223> An artificially synthesized primer sequence 
<400> 16 

cagagtgaac ccagtggaca tatctg 

<210> 17 

<211> 26 

<212> DMA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 
<400> 17 

gttcccaagg aaagtgtcag agttgg 

<210> 18 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 
<400> 18 

gaagctggaa agcctccagg tgttcc 

<210> 19 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 
<400> 19 

ctccgagcag acaccatgac cttagc 

<210> 20 

<211> 26 

<212> DNA 

<213> Artificial 
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<220> 

<223> An artificially synthesized primer sequence 

<400> 20 

aggagtaggg cttgtctccc aacctg 

<210> 21 

<211> 26 

<212> DMA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 

<400> 21 

cactcctgtg tctagctgcc agatgc 

<210> 22 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 

<400> 22 

agtgcgaaca ccgtagtgct gacagg 

<210> 23 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 

<400> 23 

gatgaagaag aaggagcaga gtcagg 

<210> 24 

<211> 26 

<212> DNA 

<213> Artificial 
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<220> 

<223> An artificially synthesized primer sequence 
<400> 24 

attcacttgc tctgactcca ggttgg 

<210> 25 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 

<400> 25 

ccatgatctt tcccctctgg cttctg 

<210> 26 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 
<400> 26 

tttggctgga aagggtgact ctgagg 

<210> 27 

<211> 26 

<212> DNA 

<:213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 
<400> 27 

tgctctcacc atccagatga ctcacc 

<210> 28 

<211> 26 

<212> DNA 

<213> Artificial 
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<220> 

<223> An artificially synthesized primer sequence 

<400> 28 

tggaccatat ctgctgcaac tggtcc 

<210> 29 

<211> 26 

<212> DMA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 

<400> 29 

tccagcagat gcaagaactc tcctcc 

<210> 30 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 

<400> 30 

ttatggagcg gagcagcatt ccaagg 
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